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JOHNSON & PHILLIPS. 
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or DE SCRIPTION 


QUALITY. ‘AND VALUE. PROMPT DELIVERY, 


4 SPECIAL ‘CONCENTRIC |: 
MEDAL, INTERNATIONAL ELECTRIO EXHIBITION, | 


WALTER T. GLOVER & gy 


|  Glectrical wire and Gable Makers, 
SALFORD, MANCHESTER. | 


jewater Street Iron Works. 


WORKS:— Salford Hlectric Wite Works. 
Springfield Cable Worm. 


| | LONDON: HATTON E.C. 4 | 


“OWNERS OF CARDEW PATENTS 


| GARDEN VYOLTMETER 


"DEVICE. 


Adopted by the LONDON ELECTRIC SUPPLY CORPORATION and the 
PRINGIPAL HIGH SUPPLY COMPANIES. 


DRAKE & GORHAM, 


COPY OF LETTER JUST RECEIVED AT NEW cROSS 


A LEADING AND WELL-KNOWN ELECTRICIAN WRITESSSSS | 


, ving used your ENAMEL considerably for various purposes, I find that it has GOOD INSEE 
PROPE IES FOR "ELECTRICAL WORK, being much better than the usual in 
which do not give such an appearance or finish as your ENAMEL,” | | 


SOLD EVERYWHERE, in Tas; o Pos Pre, 7d., 48. and for BATHS, 94., 4s. 
REJECT WORTHLESS IMITATIONS. 
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ELECTRIC LIGHT ENGI 


ALL CLASSHS OF. % 
MANUFACTURED BY tEB 12548 


RANSOMES, SIMS & JEFFERIES 


Catalogues and Prices on application. 


| 


DOCK | 

HOUSE, BILLITER ST., 

LONDON, E.c. | 

(Late 161, Queen Victoria Street.) 
Works are made at our 


London, and: are 


PIONEERS OF THE ASBESTOS TRADE. ray à fr of the best | 


ASBESTOS FIRE-PROOF PAINT, for protecting wood- 


Specify “ SALAMANDER” Brand. 


: GES, The ONLY COMPANY work, troughs for leads, &c. 
et SON in the World owning ASBESTOS MILLBOARD STRIPS, for ditto. Depots: NEWCASTLE-ON-TYNE, Quay Side 
- FINE ASBESTOS THREAD, for covering wires. MANCHESTER, #4, %4, Deansgate ; LIVERPOOL, 
Mines in both ITALY  parewr SALAMANDER LUBRICANT, for Dynamos, &c. 
and CANADA. s47 PACKING, HON-CONDUCTING COVERING for Bollers, àc. “treet; ST. PETERSBURG, Gostinoe Dvor 


FREDERICE co., 


CALEDONIA ‘WORKS, HALIFAX. 
Contractors to Der Majesty's Government. & Railway Companies 


BEST REFINED THLHPHONH WIRE. 
PATENT GALVAN ISED TELEGRAPH WIRE. 
| 100 Ib. COILS, HIGH CONDUCTIVITY. 


SPECIALITY :- TELEGRAPH WIRE, TO ALL SPECIFICATIONS. | 

dra conductivity—long lengths: COPPER WIRE and TAPE for 
HARD STEEL STRAND for 


WIGGINS & LONDON, M i C 
CA MERCHANTS, A 
Manufacturers of Mica Goods for Electrical and ALL . . 
GOVERNMENT. 


CONTRACTORS ze HER MA 


| PATENT 0) OFFICE. aay M F OXCROFT 
i} Successor the late W. , aleo F: Lucas), 
| H. GARDNER. Telegraph and Telephone Case Manufacturer, 


| 166, FLEET STREET, — 36, PEROIVAL STREET AND 9, SMITH STREET, 
on | CLERKENWELL, LONDON, E.C. 
| SUCCESSOR TO | | (Offiees-PEROIVAL STREET). 


| Messrs. ROBERTSON, BROOMAN & CO. 


md | PAMPHLET OF COSTS GRATIS. Photometer, Telephone Cases, Battery Boxes, &c., &c. 
FORTY-TWO SPEDIAL PRAGTIOE MEDALS, LONDON, li PARIS, 
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SS for ELECTRICAL CONDUCTORS: PLAIN or GALVANIZED 


TUBE-WORKS. GREAT-BRIDGE, STAFFORDSHIRE. 


LONDON OFFICE:46, QUEEN VICTORIA S'. 


Lock and Block, Single Needle, Bell, Sounder, Perforater, 
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Telegraphic Address 
HENLEY’ 8 WOR K8,” LONDOR. 


TELEPHONE... TELEGRAPH 


LIMITED, 
27, MARTIN'S LANE, CANNON STREET, LONDON, EG. 


HIGH TENSION. LOW TENSION. | 


FOR BOARD TRADE RULES 
| AND : 
FIRE OFFICE REGULATIONS. 


4 . 


NORTH WOOLWICH. 


ELECTRIC LIGHT. 


| ES: | 
| LA 
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PLANET ELECTRICAL ENGINEERING 


4, VICTORIA. MANSIONS, WESTMINSTER. 


ALTERNATING CURRENTS. 


Prof. SILVANUS THOMPSON says:—“ This is the Electrical ‘Engineer's Lamp.” 


FACTS! 


The Crompton Howell Storage Co., Ltd., erected, or are erecting, 


CENTRAL STATION BATTERY 


in connection with Central Stations sapplying 


300,000 Lamps. 


These Batteries act s a reserve for the above, or will run 


50,000 Lamps. 


direct without machinery. — 
QUOTATIONS FREE. 


CROMPTON-HOWELL ELECTRICAL STORAGE 


COMPANY, LIMITHD. 


MANSION HOUSE BUILDINGS, LONDON, E.C, 


Works:_NEW DOCK, LLANELLY. 
Telegraphic Address: “POROSITY,” LONDON. Telephone 1,668. aii 


| | | | | 
| 
! | Su sx | 
4 | | | g 
| N % 


THE TELEGRAPHIC JOURNAL AND BLACTSICAL REVIEW. 


[February 


ALL KINDS OF = FOR TELEPHONE, TELEGRAPH INSTRUMENT & ELECTRIC BELL HOH 


Cables for Electric 
| Lighting, Flexible Leads, 


| 


‘BLAKEY, EMMOTT & CO., 


EL À 


| 


Chandelier Wires, 
In Silk, Cotton, ete: ke, 


ENCGILAN D. 


PRICES OF ANY WIRE ON APPLICATION. , 


J.D. F. ANDREWS & Co., 


41 & 42, PARLIAMENT STREET, LONDON, S.W. 


Switches, Fuses 
Trade Terms on dv 
Concentric Wi Wire Rules Free on A 


THOMAS BARRACLOUGH & CO., Ltd., 
Makers of all the most 1 Machinery for Electric Wire ana 
Strand Covering, » Taping, B 


ALSO FOR 
STRANDING AND MAKING OF EVERY SIZE AND DESCRIPTION. 
Globe Works, Rochdale Road, Manchester. 


TURNER BROTHERS, 


__ 184, UPPER THAMES STREET, LONDON. 
IRON AND STEETL.. 


Special Charonal Iron Sheets for mo Plates. Le mnt mg” Stampings and 
Soft Charcoal Iron Wire. Soft rousht Iron Forgings fur Magne ty 
M — and r Steel for Sbafting. Sheer. Steel, 
Tool Steel, rass and Copper Rods an 
Tubes ior Klectrical Conductors. Merchant H: 
Channels, &c. 


. 


Tubes. W:ought Irou and steel 
Iron and Steel, Hoops, 


MAKER OF EVERY CLAFS OF 


Gerew, Terminal and Gurned Parts, 
7 "Also any Description of 


ELECTRICAL OR MECHANICAL AUTOMATIC MACHINES. 
SOLE MANUFACTURER OF THE ENGLISH EIRIBGIOS TYPE WRITER. 


h-Class Machine Screw Cutting, &c. 
Wheels Cut to die in Steel, or Brass, 


OPEN TO TAKE AGENCY FOR AnY MECHANICAL OR ELECTRIC MAGHINE. 
Works: 34, Eagle St., Red Lion Square. 


COARBO mr ss. | 
H. & F. CHAMBERLAIN, 


| Manufacturers of Pure Carbon Points, Tubes, Filters, 


:_Cells and Battery Plates of every description. 


MANGANESE 
CARBONS. 


| TALO, slices, pencils ; MICA, lump, cut, and powdered, 


GEO. G. BLACKWELL. 
| Works: GARSTON. Chief Office: 25 & 27, Irwell Chambers, LIVERPOOL, 
elegrams: “ BLACKWELL, LIVERPOOL.” TELEPHONE, 


EXCHLSIOR 
ELECTRO-PLATING DYNAMOS 


For Nickel and Silver Plating, Brassing, Electro- 
as used by all the principal Platers in Lon 


PRICES FROM &6. Numerous Testimonials, 
‘VATS, ANODES, AND \ND COM PLETE OUTFITS. 


CARL OPPERMANN, 2, Wynatt St. Certen 


STIFF & SONS, 


LAMBETE LONDON, 
MANUFACTURERS OF 


BLUMBAGO CRUCIBLES, 
Testimonials show 30 to 50 meltings each. 


| STONEWARE INSULATORS 


LARGE STOCK OF ALL PATTERNS AND SIZES. 


SWITCH BLOCKS, FUSE BLOCKS, 


. Vitrified Tubes for. Electric Wires, Porous Cells, Battery J | 


Telegraphte Adéres:—" CARBON BARNSLEY.” $396 Every kind of Electrical Stoneware. 
AWARDS:-PARIS AND VIENNA ELECTRICAL EXHIBITIONS. 
| 


ARC CARBONS 


ACKNOWLEDGED BY USERS 


SUPERIOR TO ALL OTHERS. 


LARGE STOCE IW LONDON. 


PRICES AND SAMPLES FROM 


THE soLe agents: CATHCART AND PETO, 


758, HATTON GARDEN, E.C., and VULCAN WORKS, ISLINGTON, N., LONDOM 


Complete System of Concentric Winns 
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RAWSON 
ELECTRICAL SUPPLIE 


| 88, QUEEN VICTORIA STREET, LONDON, EC: ET 


4H, Piccadilly, BRADFORD, YORKS; Cornbrook Telegraph Works, — Strand Works, CHISWICK, W.; 
Union Foundry, 


- 


PYKE &:BARNETT : 


The WIRT RHEOSTAT. | 
> | INDUCTION COIL. 


THROUGHOUT. 
As pplied to the Crown Agents f Colonies, 
A vast improvement on oder 
“These various points ar are well combined in the Wirt Rheostat “Convenient and . instrument.”— 
¥ery handy for Photometrical work.”—“ELECTRICAL | ELECTRICAL | 
PRICES; &c., ON APPLICATION. | a 


THE WOODSIDE 
CANDESCENT LAMP 


j 
a: 2 WATTS PER 
200 to 2,000 C.P. 


ELECTRIC, CO, 


| KELVIN. BRIDGE, GLASGOW. 


Telegraphic. Address : “INCANDESCENT,.GLASGOW.”. 
PRICES on APPLICATION. 


These Lamps were used for Lighting Grand Concert Hall, 0. 
Edinburgh Electrical Exhibition, 


4106 
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Insulated Wire and Cables 


Taniers, Curriers & Leather Merchants, ot every. description. for 


Electrical Instruments, 


PARK .ROAD LEATHER WORKS, | 


BINGLEY, YORKSHIRE. Lighting, 


AWARDS.—Leeds, 1875; Paris, 1878; Bradford, 1882; Amsterdam, 1883 


Colonial and Indian, me; Saltaire, 1887. 
— 14a. Clerkenwell Green. London, E.O. 


Address : 


BINGLEY Patent V or Triangular and 
Square Leather Ropes. 
| Specialities 

For Electric Machinery. 


Machinery in the Electric Light Department of the Inventions Exhi- | 
bition, 1888, and again in the same Department for the Colonial and Indian 
Exhibition, 1886. 


FOR DRIVING THE MACHINERY IN THE ELECTRIC LIGHT 
DEPARTMENT Or THE 


INTERNATIONAL INVENTIONS EXHIBITION OF 1885. 


The following particulars relating to a portion of the Main Belts for Driving the 
Machinery in the Electric Light Department of the International Inventions Exhibi- 
tion of 1885 may be of interest, showing such combined results in Belt Driving as 
have probably never been previously attained :— 


Width, | Speed. Transmitted. 
No, 1-70 feet x 10 inches .. .. 2,885 feet per minute .. .. 120 LEP. 
No, 4—86 feet x %4 inches .: 2585 feet ripe. 
No, 5—86 feet x 15 inches .. .. 2585 feet 
6—86 feet x 15 inches. :: feet 
JOHN WHITE & BOXE supped the Main Driving Baits a THE “ EXCELSIOR DYNAMO 

ER BRADFORD TECHNICAL SCHOOL EXHIBITION, 1882. (PATENT). 

y HUDDERSFIELD ,, 4888, Simplicity, ciency and durability at considerably reduced prem, 

SALTAIRE EXHIBITION { 
- - - STANLEY 4 DAVIES, 
Being awarded GOLD MEDALS ON ALL THE OCCASIONS for complete Glectrical Guginesrs, 


7 HYDH NEAR MANCHESTER, 


THE GENERAL ELECTRIC 


POWER 
TRACTION 


Electric Works, Kentish Town, LONDON, N.W.; and at 35, NEW BROAD STREET, gO, 


DYNAMOS &MOTORS 


For ELECTRIC LIGHTING and POWER WORK. 
ELECTRO DEPOSITION OF METALS. 


ELECTRIC LAUNCHES 


On the Thames for SALE or HIRE. Terms on application. 


ELECTRIC TRACTION 


Limes equipped under the Immisch, Sprague, Julien, and 
other Patents. 


COMPANY, LIMITED. 


The North Metropolitan Tramway Co.’s line, Barking Road, 
now run by Electric Cars of this Company. 


ESTIMATES AND FULL PARTICULARS 


APPLICATION - 


| "FEU 
: 
| 
; - 
Telegraphic 
| | | = — = 
| = 
| | 
| | 
| 
| 
| 
eficienc 
| 
| 
| 
| “ 
| 
| 
| | 
.? 
=== 
— 
= LL] ate 
ge 5 4 
| 
à | | 
} 
| 
| 
| 


6, 1891. TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. ix 


SONNENTHAL 


the Genuine American | THE « CLEVELAND” 
CLEVELAND UNIVERSAL AND INDEPENDENT UNIVERSAL AND Highly finished 
TWIST DRILLS. LATHE AND DRILL Te ano on | Self-Féeding& Expansion 
CHUCKS. CHUCKS. : REAMERS. 


— 


THE “CLEVELAND” HIGHLY-FINISHED 
SELF-FEEDING REAMERS. 


These Reamers are self-feeding, the screw point — them into the work as rapidly as they are 
turned round. They are also grooved eccentrically. otras milling prevents the chattering of 
the Reamer when at work. These Reamers will make a te and truer hole than any on the market. 


THE “GREEN RIVER” 
SCREW PLATE. 


It does five times 
= tLe work that can be 
Bi dcne in the old way, 
. and is much more 


THE GREEN RIVER 
SCREW PLATE 
Does its work at a 
single cut., The die 
isadjnstable for wear. 
The threads cut with 


it are far more per- 
fect than those made 


LONDON: >: 


ordinary ecrew plate. 


in ordinary dies, and The material and 
are equal to the best workmanship are of 
lathe work. the highest quality. 


THE NEW “LIGHTNING” PIPE SCREW PLATE 


For Screwing Iron Gas Tube at once going over. | Holds work slightly uneven wi with equal tightness gg at both ends 
D ES a | Holds work of any o hammering down. Quick 

| adjustment. By the are er ‘the Sliding Jaw Plate the 
upper surface of, the work is bound to be true with the under one. 


These Screw Plates are finished in the most | Work can be drilled through below the bottom 
perfect manner throughout. of the jaws. 


IN STOCK READY for IMMEDIATE DELIVERY. 


A large assortment of Lathes, Radial and Pillar Drilling Machines, Milling, Planing aud other Machine Tools. 


85, Queen Victoria Street, & Lambeth Hill, LONDON. 
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BEST 


‘PHOSPHOR BRONZE 
CASTINGS, 


Phosphor Bronze 
for Springs, Ropes, Screws, | 
Rods, Sheets, &e., Bearings, Bushes 
and other wearing parts 
Of Machinery 


Wire of ra Tensile 
‘ani High Conductivity for 


BEWARE OF bi > IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT vat 


12, Wharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS 


FOR THE SUPPLYING, ERECTING, LAYING DOWN AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 
PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS, den | 
| FITTED WITH ENGINES AND PUMPS COMPLETE. 

REID BROS.’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS, &c. ; 
Makers of Radcliffe’s Pateut Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 
TESTING AND TELEGRAPH INSTRUMENTS. oa 


Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators, and Stores of every Description. » 


| Why go on using closed iron Date Giese Seles. 
| circuits when a . — 
| wr. Price. | Lamps. | H.P.| Price, 

| HEDGEHOG 21.1836) wml els 

| 15 | $00 | is 0 

ey Costa half, and has a fifth of 100 | 411218 0| 750 | 30 | 88 © 0 


= ! Sizes under 2 H.P. by the dozen only. 
if SWINBURNE 2 Co. The two-lighter is a specialty for street 
"9 lighting, price with case and brackets complete 
Broom Hall Works £2 12s, saving 1 more than its cost in secondary 
4 leads. 


| TEDDINGTON, ENGLAND. Above 400 tights not stocked 9688 


1% 

| Patent Patent Silicium. 
&e. 

| Ry Bronze and Silicium Conner 

Den ena 

SOLR PROPRIETORS SC Blectrical purposes, | 

| % Of the British and Colonial Patents, 0} ; 

THE PHOSPHOR BRONZE 60, VEN 

| 87, Sumner Street, Southwark, London, S.E. & | 

IL. 
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DORMAN & SMITH, 


ELECTRICAL ENGINEERS, 
Manufacturers to 
the principal Contractors 


BRAZENOSE ST. 


INDEX ro ADVERTISEMENTS. 


\ 


MANCHESTER, 
England. 


The names of Advertisers, whose announcements are ordered for a series, are entered under any \ 
. but if repeated under other headings, 6. per week is charged for each 


entry. 
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Pole Finding ing Paper,_-0, Barend Co. 14 


12 | Poles.—Joseph Aird (Wrought mon Steel) 3 


Johnson & Phillips (Wood and Iron) EUR 


Porcelain 
Dorman & Smith … 
-*Genl. Elec. Co., Ld: (G. Binswauger) Sup,,10 
Jas. Macin 
& Sup. 7 


Porous Cells.—J. Stiff & & Sons 

Projectors. | 19 
Charlesworth, Hall & Co. ‘1 

Signals —Saxby & 12 
ools, &e.—School of Blec. Eng - 


Screws.—Davis & Timmins a 
A. Stokes & Co. ... aw D 
Stampiags.—Harold & Jenkins. Sup? 2 

Telegraph Engineers. 

‘Birmingham Tele. Factory Sup. 7 
Johnson & Phillips 1 
Julius Sax... 1 
Telegraph Mfg. Co. bee i 

Telephones. 
msol. Tel. Const.& M.Co. Sup 6 
Universaj Co. Sup. 19 
Tools, Lathes, &e. . 
Chas. Churchill & Co. 
Selig, Sonnenthal & Co. ee 9 
Aird ‘eee ee eee 8 
Fowler Waring Cables Co. - Sup. 16 
W. T. Glover.& Co, ee 2 
W. T. Henley’s Tel oe Co. _ 4 
London Electric Sup. 1 
Midland Electric Wire Co. 4 
Okonite Company ons Sup. 3 
& White 5. 
United Eleotris Wire. 8 


Woodhouse & Tuited & 13 
Wire ( —Davis & Timmins 
en, Camm & Co. 
Fr Smith & Co. ... fé :* 
Wire Machinery. 
T. Barracloug 


Wood Casings. 


6. 


‘ Genl. Elec. Co. , Ld. (G. Binswanger) Bap. 10 
Harris … 


J.F. & G. 
Poole & White 
Vigers Bros. 
Woodhouse & Rawson United "7 &18 


17 


BOOK ADYERTISEMENTS APPEAR ON PAGE 14 OF SUPPLEMENT. \ 
ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, ¥c., appear on 11 (middle ud paper). 


PT 


CROMPTON & CO, _LIMITED, SEE SUP. 20. 
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“ELECTRIC LIGHT FITTINGS. 


Lateral terw Pend Picture ts, Adjustabl: Reflectors, | 


INTERLOCKING THE “LOCK AN D BLOCK. | 


The Board af Trade have again and urged the the 

— FARMER. ponte to them, 

of Honour (the Highest 1800. Plane, Diploma j 


& FARMER, Signal nom Road, KILBURN, LONDON, NV. | 


DAVEY, PAXMAN & Co. Engineers, COLCHESTER, 


Devote special attention to 
STRAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS 


N | 
.. 
? 
— 
_ 
us * 


_ PARIS EXHIBITION, 1889, : 


D. P. & Co. have been a 


| 
4 One 


Davey, PAXMAN & CO. Engineers, 
‘ | Lownox Orrioz: 78 [late 139], QUEEN VICTORIA STREET, E.C. 


Offices :—112, Belvedere Rond, LAMBETH, SE. ‘ Works:—Victoria Werke, LAMBETH, LONDON. F 
“FALCON” ENGINE AND CAR WORKS, LOUGHBOROUGH, LEICESTERSHIRE. 


REDUCTION IN PRICE 
BRUSH 11 mm. SOLID ‘COPPERED CARBONS. | 


Brush 11 mm. diameter Solid Coppered Carbons are now sold at Ba 10s. per 
1,000 packed and delivered f.o.b. London. | 
__ MANUFACTURED specially for Brush 2,000 Nom. C.P. Arc Lamps, and the 

best, cheapest, and longest burning Carbon in the Market. 
BEWARE of cheap and inferior imitations. — | - 


ELECTRIC LIGHT FITTINGS | 
The Chea 


ELECTRIC LIGHT | 
ENGINEERS AND CONTRACTORS. | 
COMPLETE INSTALLATIONS, or wiRINGONY | | C 
CARRIED OUT PROMPTLY, ALL WORK GUARANTEED. | 
~ Officess Show Rooms 53Berners Street W. 


WORKS: WELLS MEWS, OXFORD ST W.- 
TELEPHONE Ne 3975 TELEGRAMS DETECTOR, LONDON” 


| | | En | 
| 2%. 
| | 
| 
| W: 
F 
D. P.& Co.’ Engines aro th i 
cheapest most arable and 
| 
| 
| (TRADE SUPPLIED) ee 
| | 
| 
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SJULIUS 


(ESTABLISHED 1855), 


ENGINEER AND ELECTRIC LIGHT 


RIDGMOUNT STREET, STORE STREET, ‘LONDON, W.C. 


‘SPECIALITIES. —Electric Bells, Burglar Alarms, Patent Automatic’ Fire Kiarms, | 
Watchmen’s Clocks, Water Gauges, Electric Indicator and Light for Carriages, Billiard | 


Markers, Gas Lighters, Lightning. Conductors, Telephones, Automatic Call Bells for 
Fire Stations, General Electric Lighting. 


ESTIMATES FREE ON APPLICATION. sorters 


Telephone No. 3848. Telegrams: “SAX, LONDON.’ 


COMPANY s LIMITED. 


Offices : 106, CANNON STREET, LONDON, E.C. 


MANUFACTURERS oF 


DYNAMO MACHINES, | 


INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lans Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. | 


CONTRACTORS FOR THE SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


OF EVERY DESCRIPTION. 


INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES, OR FACTORIES. 


ESTIMATES ON APPLICATION. 


Works: SILVERTOWN, LONDON, E. - 


TE 


WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 
_Manufacturers of 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


AND THLEPHONH WORE, 
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AROLD & JENKINS, 
30 & 31, St Swithin’s Lane, LONDON, E.C. 
| Adare‘ “ LONDON.” Cable Address : 


JocANTRY, LONDON.” 
if 


STAMPINGS | 


BEST CHARCOAL IRON FOR 


“AND FOR ALL TYPES OF DYNAMOS AND TRANSFORMERS. 


DISCS TRANSFORMER 
2 to 50 STAMPINGS 
with any inall 
Size of Centre Hole | | 
and keyways. Shapes & Gauges, 


ALL OUR STAMPINGS = SUPPLIED FLAT, FREE FROM BURRS, WELL ANNEALED AND TRUE TO GAUGE, AND IN ALL GAUGES | 
; SUITABLE FOR ELECTRICAL PURPOSES. 
i Enquiries Sor Prices will be promptly dealt wird on receipt of specifications. 


BATTERIES 


UPPLIES. 


WIRES 


HELSBY, NEAR WARRINGTON; AND 11, QUEEN VICTORIA 8T., LONDON, E.C. 


| Ledsam Street Works, BIRMINGHAM. he 


MANUFACTURERS OF 


OPEN DOUBLE-ACTING 
ENGINES 


PLAIN AND COMPOUND, 


FOR DRIVING DYNAMOS DIRECT. 


INDEPENDENT ENGINES | | 
For Driving Dynamos by Belts or Ropes. =~ 
For Forced Draught and Ventilatiag. = 
Machinery for TORPEDO BOATS and LAUACGES, - 
SURFACE CONDENSERS. AIR AND CIRCULATING PUMPS, COMP OUN D DYN AMO EN GIN E, 


High-Class STEAM BOILERS of all kinds. AS SUPPLIED TO H.M. SERVICE. 


® 
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PASSAIC, NEW JERSEY, U.S.A. 
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THE PAISTE SWITCH. 
| Record: 100,000 in daily mse. 


The movement breaks if completes 
the circuit in an instantaneous manner, . dee 
preventing arcing or charring of the con- , di 
tact parts. Mounted on China, with cover di LE 
and handle of same material;. älso on’ Mie 
Porcelain, with metal cover, Correspon- 
dence invited. 


A. REYROLLE, 


10, UNION MEWS, UNION STREET, MIDDLE SEX 
HOSPITAL, LONDON, W. s06 


Dielectric, Manchester." 
Telephone 1560. 


Patent 


98 & 100, QUEEN VICTORIA OKONITE.” 


LONDON. E.C. Le Wires & Cables. 


Works: NEWTON HEATH, 


& 
MANCHESTER, /THLRPHONE CABLES. 


| SPECIAL AERIAL CABLES 


(Employing a staff of over 800 hands). 
: FOR METALLIC CIRCU ITS. 


Insulated with Okonite, LR. G. P., &c. 


MANUFACTURERS OF 


WT Lead Covered Cables 
la KYW, "OF HIGH INSULATION &LOW CAPAGITY 
CABLES / RS 
EXTRA HIGH CLASS 


NS Improved Laminated and Compound Strip for Dynamos, 
NY _ SPECIALITIES IN FLEXIBLE CABLES & CORDS. 


Estimates & Tenders for every description of Electrical Plant free on application. as, 


ELECTRIC LIGHT ENGINES. 


Over 150O Installations, 


INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, © 


AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY 


——, Patentoos and Sole Makers of the ACME GOVERNOR. Hundreds are in 
use: for Electric Light Engines. . Send for Lists. _ 


_ ANTHINDUOTION 


d 
, 


). 
| | \ | 
Le) \ \ | 
| 4 à | | | 
R XN | — \ / | 
S | 
Telegrams * a N All Wires of VA | 
© 
| 
| 
| 
| 
ed. 
| 
| 
| 
| 
| 
V4 | 
| 
ul | 
F 
| 
| as | | 
x | 
= | 
x | | 
| || 
5 | | 
à 


TV THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT 6, 


M. HOLROYD SMITH, ! 


ne” Street, HALIFAX, and 18, Abingdon St., WESTMINSTER, 


ENGINEER DURING CONSTRUCTION OF 


THE BLACKPOOL ELECTRIC 


AND PATEHENTEHE OF THE SYSTEM. 


Contracts undertaken for UNDERGROUND CHANNELS, 
with 


Electricity by means of OVERHEAD CONDUCTORS. 


BROMPTON ELECTRIC FITTINGS CO, 


148, BROMPTON ROAD, S.w. 
MANUFACTURERS (UNDER PATENT) OF 


ADAPTERS, 


FOR USE WITH PORTABLE LAMPS WHERE WALL SOCKETS ARE NOT FIXED. 


Manufactured to ni all the well- kncwn makes of holders and pluge. A boon in bed-rooms lighted only by brackets, 
_' Write to Manager for samples om particulars. 


SUPPLIERS OF ELECTRIC LIGHT FITTINGS FOR ALL PURPOSES. 


ESTIMATES GIVEN FOR INSTALLATION WORK WITH OR WITHOUT FITTINGS. 
CATALOGUES AND PRICE LISTS ON. APPLICATION. LIBERAL TERMS TO THE TRADE. 


BROMPTON ELECTRIC FITTINGS Co., Ld., 148, Brompton Rd. SW. 


THE GLOBE 


COMPOUND ENCINE. 


Simple, Economical, Durable. 


STANDARD ENGINE. STANDARD ENGINE. 


dos 5 à 
We 
Ap | 
= 


DIRECT CONNECTED ENGINE AND DYNAMO. 


JOHN MUSGRAVE & SONS, 


LIMITED, 
GLOBE. IRON WORKS, BOLTON. 


STANDARD ENGINE. S. & E. RANSOME & CO. 10, Essex St., Strand, W.C. 


— 
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| me 
AL 
1 
| 
| 
| 
| — 
| | 
| 1 4h 
| 
| | STANDARD ENGISS (à 


Write for Circulars. 


MANUFACTURER 
OF EVERY 
DESCRIPTION 


APPARATUS. 


CONTRACTOR TO THE LORDS OF THE ADMIRALTY, 


ACTON HILL 


RONALD. A, SCOTT, LONDON. vw. | 


INDIAN GOVERNMENT, &c., 


ELECTRICAL WORKS LONDON W. 


INSTALLATION 
WORK 
À SPECIALITY. 


] 
] 


SS 


| 


GIVEN 


ARC LAMPS. 
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FOR SALE. 


MAGNETO TRANSMITTERS AND RECEIVERS. WITH 
BATTERY. OR MAGNETO CALL. 


. EXPIRY OF BELL PATENT, 
9th DECEMBER, 1890. 


Rebruary 6:48 


| | 
| 
| 
{ 


Specially adapted for connecting rooms 
in hotels and warehouses; private 
houses with stables, &c., &c. 


FREE FREE 
TELEPHONES. TELEPHONES. 
For Free Telephones apply to— 


Tae CONSOLIDATED TELEPHONE CONSTRUCTION & MAINTENANCE CO, inal 


109, FARRINGDON ROAD, LONDON, E.C. 


GAS ENGINE. Type of Engine 24 H.P. Nominal. 


SIZES :—20 HP. to 100 HP. TUBE FIRING. 


THE SIMPLEST GAS ENGINE MADE. 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTING. 


London Office.-80, QUEEN YWICTORIA ST. E.C. 


ANDREW & Coy. Ltd., REDDISH, STOCKPORT.| 
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Telegraphic Address “ GALYANOSCOPE, LONDON.” Telephone e No. 35,028. 


SUPPLIED BY THE 


LIMITED. 


122 & 124, ROAD, WC. 


FOR DIRECT AND ALTERNATING CURRENTS; . 


“AS MANUFACTURED BY THE | 


ALLGEMEINE ELEKTRIGITATS GESELLSCHAFT, OF 


MOTORS 


From H.P. ro 100 HP. 


These motors, of all sizes, are shown working at our shot “Pooms | | 


in connection with following apparatus : 


Ms: ! 
<< 


LIFTS. SEWING MACHINES. DENTAL. APPARATUS 
FANS. DRILLING LATHES. 
BLOWERS. WASHING MANGLES. 


PUMPS. VENTILATING APPARATUS. BOOT BRUSHES &e. 4 


ARTISTIC 


FITTINGS, 


THE GREATEST VARINTY,. 


From the most simple Office Fitting to the most elaborate Theatre Fitting, for use in 
Public Halls, Hotels, Private Houses, Offices, Factories, Ships, &c. 


INSTRUMENTS, HEATING APPARATUS, INCANDESCENT LAMPS (for Export), WIRBS, à 


CABLES, SUNDRIES, &c. 


Sa, 
d 


| 
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NEW TELEPHONE No. 6770. Telegraph Address : “ SECOHM, LONDON.” 


NALDER BROS. & Co., 


CONTRACTORS TO Æ H.M. GOVERNMENT. 
| WLARGE SELECTION OF TESTING AND MEASURING | INSTRUMENTS KEPT IN STOCK. 


MANUFACTURERS OF SWITCH BOAR DS, 


“ELECTRICAL | 
DISTRIBUTION 


FUSE BOARDS. 


AND 


VOLTMETERS. 


"P.O, Resistance Colls, with Bridge. | ‘Improved Pattern Tripod Galranometer. P.O. Portable Galvanometer. 
THESH INSTRUMENTS ALWAYS IN STOCK 


(Two Minutes walk from Farringdon 3556 


_ 


DYNAMOS. 


DYNAMO. 


à The latest design in the market, 

made with all the advantages of 

g che latest scientific knowledge and 
the highest mechanical skill. 


The lise woodcut represents our B TYPE DYNAMO. A most efficient machine, wilted noiselessly, 
and without sparking or overheating ; is highly finished and well proportioned. The output is so rated in our 
e e that the machines may be worked very much in excess of their stated fall output for ones periods. 


STOCK SIZES UP TO 77 KILOWATTS. MACHINES BUILT TO 500 KILOWATTS. 


68, VICTORIA $T., LONDON, SW. 


ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NzAR LONDON. | 


AMMETERS 
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Telegrams TELEPHONE 


ELEC 


APPARATUS” OLASUON 


mé 


LIMITED, 


On 
ann 
G. BINSWANGER, 


Managing Director 


| LONDON. 
Head Office & Warehouses : — 


71, QUEEN VICTORIAST, 45, Chapel St, SALFOI 
LONDON, E.c. & MANCHESTS 
And at 7, Bothwell Street, GLASGOW. - 


Works: - 


STOCK 


AND READY FOR IMMEDIATE DELIVERY. 


STANDARD 
OPENIN GB. 


6’ 7" & 9' 10' 12’ & 15 | 


WRITE FOR Sn EDITION NEW BELL CATALOGUE. | 


JUST PUBLISHED. 


"7. | 
| 
| 
, 
| | LE : | 
z MANCHESTER WOBKÇS | 
< | 
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THE ELECTRIC TRAMCAR SYNDICATE, 


LIMITED. 
THIS FE which has a nominal capital of. £20,000 in 
700 preference. shares and 1,300 ordinary £10 shares, is 
issuing 200 preference shares of £10 each, entitled to a pre- 
ferential dividend of 7 per éent. per annum, ang to a dis- 


tribution pro rata of the surplus profits after 7 per cent. per. 


annum has been paid on the ordinary shares. This issue 
becomes necessary, in order to provide for the expenditure to 
be incurred for electric charging stations, plant, &c., so soon as 
negotiations, initiated for running this company’s cars, result in 


a contract being entered into with a tramway company, and to 


commence the electric lighting from the company’s depôt, 
there being already signatures for 300 lights. The company 
has now two electric cars completely nearly 
compléted. 


The amount of cash about to be raised is not excessive, and | 
_ it is required by the syndicate exploiting. Jarman’s system of 


electric traction, one already so well known to our readers, that 
we need not enter into any particulars regarding its motors 
or gearing, which we know will work. The directors are 
confident that the company has, in the Jarman patents, the 
most efficient and reliable system of electric traction extant, 
and it is just the reasons which lead them to this belief that 
ve would like to learn. -Mr. Jarman has been plodding 
along cautiously and patiently for some years, and he must 
have gained much valuable ‘experience ; but as he depends 
"pom accumulators for his supply of motive power, it seems 
‘ous that his directors are not acquainted with the results 
Which other traction companies have experienced who pinned 


_ faith on secondary batteries. We do not say that 


Jarman must necessarily. be wrecked on’ the rock 
upon which others have struck and foundered, but we do 
think that the members of the ee should oth alive to 
the possibilities of such a disaster. | 

We have all along hoped to see Mr. Jarman succeed in 
legitimate work, but we do not quite like the tone of 
the ‘following paragraph in the direetors’ appeal for more 
funda, - « “Independently of any profit which may be derived 


from the partial working of a trim. tine, the masa of 
thoroughly demonstrating. the merits of the company’s system, 
is of far greater importance, and is indeed essential to the 
end for which the syndicate was formed, Vida, to. prove the 
commercial value of the .Jarman system, and then to seenre 
for the subscribers to the present company the large | profits 
to be realised by the sale of foreign patents, and the. conver- 
sion of the present undertaking i into one of more important 
dimensions.” 

Now’ we feel pretty. certain Jarmn bas 
bit upon ati aécumalator very much superior , to those which 
have hitherto been so quickly used up in eléctrical tramcar 
service, the syndicate has its work ‘tut out to prove the com- 
mercial value of the system, and unles#'this can be done we 
fail to see but a very remote chance of disposing of foreign 
patents. 

We were under the impression that Mr. Jérman’s system 
had advanced beyond the realms of mere projects, and that 
contracts had already been made with a South London 
Tramway Company, but it seems that the affair may resolve 
itself principally into a patent vending company. Provided 
the proofs are forthcoming for which the syndicate. was 
formed, we se no objection to this course, if purchasers can 
be found ; but we fancy the days are over for disposing of 
untried methods of electric traction. Let Mr.‘Jarman but 
succeed in showing that he can successfully ‘compete with 
horse titiction for à period of, say, twelve months, which is 
quite necessary to test the lasting powers of the batteries, 


and his supporters will find plenty of “employments 


CITY ELECTRIC LIGHTING. 


WE cordially participate in the pleasure which Mr. Preece on 
Tuesday expressed himeelf as feeling at finding that the City 
of London was onthe eve of a general echeme for the 
electric lighting of the streets, and it can now no longer be 


said that the City is a laggard in adopting a very necessary 
improvement. Still, the time ‘pent in bringing about this 
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long-looked-for consummation has been Spun out to-an in-** ‘art in a dofibfé sense, and printers “devils” as of very req 


ordinate length, and aptly illustrates how time flies, for 


scarcely, anyone, even 


tiations have been on foot during the greater part of a 
decade, yet they commenced about eight years ago. ~ The 
result now- finally reached: is the division of the City into 
three sections, the details of which we publish elsewhere... 
Mr. Deputy Green, in asking the Lord Mayor to in- 
augurate the first step towards the lighting of the City by 
électricity, remarked that he ventured to feel that they were 
now within measurable distance of finding the City of London 
thé best ‘lighted city in the world, as it was now the best 
scavengered. He also called attention to the following com- 
ments in last Saturday’s City Press, which run as follows :— 
“We may, therefore, hope that during the hours. of business 
the : City will even under such fogs such as we have. recently 
suffered—be.a bright and thoroughly well illuminated place 
to’ walk in. The improvements it. will bring in our ware- 
houses and offices it is impossible to overrate, when the mains 


those who have followed “the various | 
proposals for thé City lighting, will credit that nego- 


are down for street lighting the private work can be advan-- 


tageously undertaken at a price comparatively little in excess 
df tliat" of gas ; but the Commissioners ‘have fixed a rate 
which i is equitable to all parties. Under these cireumstances, 
in ‘participating i in the ceremony of ‘Tuesday next, the Lord 
“Mayor will probably be inaugurating a practical revolution 
ir the conditions of City lifé: “Health, comfort, and conveni- 
hoe will be served, änd'we can only hope that electric light- 


ing it in the City will fulfil all the hopes at present entertained 
on ‘its behalf.* 


-The wish of the City Press will find a ready response i i 


the feelings of all who desire to see electric lighting become 
meee “universal, and. although we. may look for mishaps at 

the beginning, all will come. right i in the end. We feel to a 
certain extent: gratified that we published in our issue of 
Je anüary 16th what was perhaps the most exhaustive descrip, 
tion of an arc-light central station yet’ written. It was 
entitled “ The Largest Arc-Lighting Station in the World,” 
and we are sûre that both’ the contracting companies, what- 
ever may be their knowl e or views 6 the arduous work 
before them, cannot ‘but derive such ‘practical information 
from this p paper, as will prove ‘of inestimable advantage. To 
such a state of perfection, i indeed, has the station to which 
we allude been brought, that failure, even in à minor ‘degree, 
seems, altogether out of the question. | 

Let us “hope that the Brush Electrical Engineering Com- 
pany, and the Laing, Wharton & Down Construction Syndi- 
cate may “not. be above taking. a lesson from American 
practice, and “the ‘chances will be all in their favour; 


they dre oe, and it mainly rests with them to obtain 
it. 


THE PUBLIC 7 AND ELECTRICITY. 


Waist are many ‘sub-fivisions, it is safe. to classify 
the press into two: parts—the general and the technical. The 


power of the press, and the benefits it confers upon the 


publie, are generally recognised ; we might say universally 
admitted, except for the few who regard printing as a black 


existence. | 
“The members of the “Fourth Estate” consider 


“Hower” of the press to apply to the newspaper press, ‘any 
the public understands the newspaper press to mean those 


“’nurnerous and marvellous broad sheets issued daily in London 


or the provinces, each having the largest circulation in the 


big or little world to which it appeals. To it the public 


turns on all subjects for information and enlightenment, for 

guidance or advice, and seldom turns in vain; became 
whether i in politics or law, in: ‘money or in music, the press 
recognises that this is the age of specialists, and, as a ral, 
takes care that any information it may impart, or any Views 
it may express, are from the specialist’s hand. In scieng, 
too, if it be but abstract science, the specialist may be sen, 
Only in the practical applications of science or new industrial 
developments does the press act upon the principle which 


was once expressed as an Editorial rule—that the deserip 


tion of a new machine, or information on a new indhistry 
must be communicated by one entirely ignorant: if) the 


subject, because he alone can convey the information ina 


manner suited to readers who must also be Aer to ù 
ignorant of the subject. 

Though this was doubtless spoken in a sarcastic vein, itis 
unfortunately in a large majority.of cases the actual method 
adopted. : The result is that the journalist in search of. copy, 
having to: describe something wonderful, makes  it:mor 
wonderful ; unaccustomed to see “wheels go round,” thé 
simplest, mechanical operation becomes a marvel,-and'iss 
described. Or, if the reporter does not draw on his imagy 
nation, he records with fidelity all that he is. told. “‘In:this 
way the public receives information of a most misleading 
character. In this waya J. B. Rogers becomes: a: griae 
inventor, and a. “compound binding screw” . went ‘forth 
to the world as an: electrical cistern, which, of. cours, 
“solved:a problem.” In this way the arrant twaddleof s 
Harness recéives as. much attention as the weighed and 
measured utterances of a Siemens. There. is no sense of 
proportion whatever. | 

‘The past decade has séen the renaissance of clecriciyis 
its industrial aspect. The present decade will see its vige 
rous growth. But the extent of the growth, and the nature 
of it, will largely depend upon the attitude’ of the -_ 
Press. 

- If we have to draw attention to short-comings, to indi 
a possible improvement, or perhaps apportion some blame, 
we must not overlook the fact that electricians are largely 
indebted to the general Press for popularising industrial 
electricity, and the dissemination of information tending # 
advance it in all its branches. What we desire to point out 
is that with the good has also been done some harm, both 
electricians and the public, and from the past we — 
draw a lesson for the future. ie 

- Let us regard the matter for the moment from an invest 
ing point of view. During the past ten years large sums 
of money have -been lost in electrical ventures. In som ” 
few cases the losses of individuals have been a gain to'tie 
community, or a gain to science. In some other case the 
loss, though unforturiate, could not have been foreseed, 
and the risks were reasonably incurred. But. in devel 
instances: money has been simply :wasted thrown 
away, without any element of satisfaction to sciene® 
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commonity, or individual, except, perhaps, the promoter, the 


anprincipled adventurer, or the over-sanguine inventor. We 


have no Te os lation in saying that much responsibility for this 
lies with the general Press.. Examination of our files for the 

iod under review reveals warning after warning in ‘regard 

to unsound electrical schemes submitted to the public for 
support. In some, the merest tyro in electrical knowledge 
would have seen the utterly impossible. In others, the 
slightest discretion, tempered with knowledge, would have 
seen the unwise. Yet the general Press have set forth these 
schemes as practical and desirable. Their responsibility is 
not 80 much active as passive. It arises from the mistaken 
policy which permits a general ip to _ with tech- 
nical subjects. 

Let us consider the bed usually PEN to obtain 
pablicity. The Press is invited to inspect some new machine 
or some new process, A dinner is included in the inspection, 
and the information is imparted in after-dinner speeches or 
thoughtfully-prepared leaflets, If the locale is distant, a 
Pullman, with a restaurant car attached, is an essential. 
A much condemned playwright once complained that 
favourable criticism was assisted by chicken and champagne. 
We know pressmen too well to endorse the suggestion: that 
the good fare has anything to do with the “ good” reports. 
A representative.may do his work to the best of his ability 
and with a due regard to his responsibility, but he cannot 
criticise that of which he knows nothing ; he cannot sift the 
wheat from the “chaff ” when he knows not the one from 
the other. Consequently, all that an interested person desires 
to be communicated to the public is communicated to the 
public. Whilst we have been issuing our warnings, the general 
press has been placing the public in possession of the pro- 
moter’s, the adventurer’s, or the sanguine inventor's views in 
eetenso, the public assume the claims to be. correct, 
and find, -only after many days, that their confidence 
It is due to the public, to the 
press, and to the electrical profession that this should 
cease. It would go some way towards ceasing if the 
press—and especially the daily and financial press—would 
realise that electricity is a subject of daily increasing import- 
ance—of such importance, in fact, as to justify its being 
handled in their columns by one having the knowledge and 
discretion which will enable their readers to receive infor- 
mation which is reliable and correct, and whilst knowing 
what to insert knowing also what to omit. 

- Tr has long been said that electri- 
™ Exiraction of city cannot compete with the ordinary 
amare Ores, processes for extracting gold and silver 


from their ores. In a letter to Industries, 
however, Mr. E, Andreoli states that as long as gold and 


_ Silver are not dissolved and separated in one single operation 


the problem of the extraction of the precious metals will not 
be solved, but that to exhaust the ore and to deposit the gold 
and silver it contains there is: nothing like an electrolytic 
Process, Many patents have been taken out for processes by 
Which the precious metal is extracted. by the solvent power 
of cyanide of potassium, but recently Messrs. MacArthur and 

claimed to have discovered afresh this solvent power, 
Which Mr. Andreoli points out has long been known, atid it 
is difficult therefore to see in what the so called discovery 
Consists. Again, it is somewhat remarkable that simultane- 
ously with the publication of Messrs. MacArthur and 


— 


Forrest’s specification another patent for amalgamating res 


by Professor W. Crookes, should appear, in’ which it is stated 


that cyanide of potassium ‘has very little solvent action on 
gold. As regards the electrical. process for extraction, Mr. 
Andreoli informs us that the highest price of an .installation 
for the treatment, without wasting, per 24 hours, of 40 tons 
of refractory auriferous and argentiferous ores, would nat. be 
"£700, all included — f.o b., engine, dynamo, tanks, elec- 
trodes, &c. ; and that, according to the circumstances and 
especially to the quality, rebelliousness, and richness of ‘the 
ores, the extraction of more than 90 per cent. of the gold and 


silver they contain would cost generally from 58. to 108. and 


15s. per ton, and at the maximum.-£1 for the, very re- 
fractory pyrites, &c.. There is not: a single process . whieh 
can allow the separation of gold, and nilver,: and À in 10 or r 20 
as electric current does. | 


+ 
4 


London County. Céiinell,” “at! its 

| Railway and the meeting on Tuesday last, discussed, ‘withdat 

Purchase Clauses. arriving at any decision, the Parliameritary 
Committee’s recommendation, :“ that the Council's petition 
against the Central London . Railway Bill do contain a pro- 
vision asking that clauses for the ultimate purchase of the 
undertaking by the local authority similar to those at present 
contained in the Tramway or other Acts, may bé inserted in 
the Bill.” At first sight .it would séém that as in the Case 
of tramway and electric light companies in which the principle 
of the purchase clauses (after much consideration) obtains, there 
is no reason why the same clause should not hold good; but it 
may be pointed out that the cases-are not analogous. In the 
case of tramways running on the road level; it would be 
intolerable that a badly managed syatein should be‘allowed to 
interfere with the ordinary traffic, and it is quite conceivable 
that the local authority would have to use the clanse solely to 
protect, the community. Similar arguments would, to some 
extent apply in the case of electric light companies and in 
both instances practically monopolies are granted which might 
become injurious to the public. interest, In the case of 
underground railways we do, not think the reasons for the 
clause hold to the same extent. There, once the line i is. con- 
structed and proper precautions taken to avoid annoyance ‘to 
others by. vibration or otherwise, the electric railway might 
go on its way indefinitely or stop entirely and no other 
traffié need be interfered with. The only reason ‘Wé can at 
thé moment see for the introduction of a’ purthiase clause is 
to'prevent the possible occupation, of the ground by a . company 
subsequeiitly misusing its’ ‘privileges or abandoning the 
working, altogether: It is also obvious. that. the ‘electric 
railway is..more. analogous to the older steam railway. for 


‘London Railway - held on Tuesday last, some figures were 
ee given by, the chairman which are very 


interesting, and which seem to;,bear out the, contention of 


Mr. Willbond in his article published on January 2nd in the 
Review in so far as the number'of ‘passengers to be obtained 
is concerned. 11,000 trains and.1,000;000 passengers in six 
weeks, with 15,000 passengers a day now being carried, point 
to the fact that the numbers have rapidly fallen off, and at 
the present timé are. rather under an average of 50 passengers 
per train, while at the: start more .than double that number 
were probably. carried, The falling ‘off may, and probably, 
will, be continued somewhat further for a few weeks,: but the, 
traffic of the next three months will be most likely very. 
close to that which will usually. be conveyed, and ‘it. ning’ 
to us now, as it did when our editorial note was à le ran 

the article of the 2nd ultima, that thé -expènises : 

much lighter-than the writer of that article el and the 


possibility of profit’sé’muth the greater. 
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-,»ON- THE ALTERNATING ELECTRIC ARC 
. ». BETWEEN A BALL AND POINT. 


By EDWARD L. NICHOLS.*. 


ote 


1.—From Baperiments made by Messrs. W. K. 


Archbold and G. L. Teeple. | 
THE phenomenon which forms the subject of this paper was 
first brought. to my notice by Mr. E. G. Acheson, the result 
cag unpublished observation may be briefly stated as 
TOHOWB 
:… Two wires:which formed the terminals of the secondary 
coil. of an alternating current transformer were brought 
nearly into contact. One wire was armed with a ball, the 
other with a point. . When the distance was such as to admit 
of a discharge between the two, it was found that a galvano- 
meter in shunt around the ball and point indicated a con- 
siderable flow of continuous current. : | 
This amg a has recently been subjected to investiga- 
tion by Messrs, Archbold and Teeple. eir experiments, 
from which in great measure the data used in the first 


2 


of this paper have been taken, are described at length in their 


“Thesis in Electrical Engineering,” which is now in the 
library of Cornell University.t | 

The apparatus used in the verification of Mr. Acheson’s 
observation consisted. of a Ruhmkorff coil of moderate size, 
the interrupter and condenser of which had been thrown out 
of circuit. .The primary coil, as in all instruments of that 
type, consisted of a few turns of heavy wire surrounding a 
core of iron wires. . When this coil was supplied with cur- 
rent from a small alternating current dynamo making 14,000 
reversals a minute, and the terminals of the secon coil 
were brought into position, a discharge of considerable 


brilliancy took place between them. To the unaided eye, the 
discharge appeared to be perfectly continuous, but the ‘fact 


that it was really of an intermittent and |e poo character, 
was indicated by the emission of a well-defined musical note, 
which corresponded in frequency with the period of alterna- 
tion of the dynamo. | | 
"The terminals of the secondary coil were subsequently 
connected with # brass ball, about one centimetre in diameter, 
and with a point consisting of a steel sewing needle. These 
were mounted horizontally in well insulated bearings, the 
centre of the ball in line with the axis of the needle. The 
distance between the ball and the point of the needle was 
capable of adjustment by means of a micrometer screw. A 
mirror gs of 2,000 ohms, having in its outer 
circuit about 100,000 ohms, was shunted around the ball and 
de 0 parallel circuit with the air space between them). 
sen the induction coil was put into operation, the ball and 
point, being too far apart to it of a visible discharge, the 
vanometer needle remained at zero, but when they were 
ought. within caning tiene, a large and constant deflec- 
tion was produced. When the ball and point were inter- 
changed, the deflection was reversed, its direction always 
being that which would have resulted from a current flowing 
from the ball to the point. Under the influence of the dis- 
es pe which was intensely luminous, the steel needle was 
f at the point and rapidly wasted by oxidation, so that it 
became necessary to find some more refractory material,t It 
was finally supplanted by a pointed platinum wire which, 
although rendered highly iucandescent, withstood the tem- 


_ perature of the arc much better than steel had done. 


The following ee ee will serve to indicate the conclu- 
sions reached by the observers in the course of their prelimi- 
nary experiments with the platinum point :— | 


+: The Effect : Ball 

‘ The ga and Point in a High Potential 
Alternating Current Circuit,” by W. K. Archbold ana L. Teeple. 
Thesis in MS., Cornell University Library ; 1889. 

_} The attempt to use carbon terminals led to the follo obser- 
vation :—* A carbon pencil substituted for the point gave the same 
effect, but upon putting the carbon in place of the , it still acted 
as a , Point.’ If two carbons were eal the more pointed one acted 
as a ‘point.’ It was observed that the end of the needle was fused 
into’a ball by the heat of the arc, and would then act as a ‘ ball’ to 
the smaller of carbon projecting from the end of the pencil. 
Two brass brought together caused a drifting of the galvano- 
meter needle from one side to the other, according, it is to be pre- 
sumed, as the discharge c the nature of the two surfaces, so 


hanged 
that minute points formed ” i 
Teeple ; Thesis, p. 3.) on one or the other.” (Archholdjand 


distance was greater than the critical value already def 
the indications of the galvanometer. 


“The behaviour of the arc, as its length is i 
very curious. As the point is withdrawn the arc fone a 


_ sings: with an even tone, the pitch corresponding to the | 


number of alternations. The point becomes of a dull mq 
colour while the galvanometer gives a small but quite 

deflection. As the arc is drawn out it sings louder and more 
harshly, the point becomes redder, while the re de. 
flection increases and mes very y. At a certain 
critical length the following | 
The tone becomes smooth. an 


inally, the 


and of the modifications introduced into the curves of Be 
tial and current by the discharge between ball and Rm 
Throughout the entire series of measurements the str 


a condition the maintenance of which was secured brise 


hé instrument used in the measurement of el 
force was a Thomson mirror galvanometer of 10,000 Gimms 
resistance. The galvanometer line was carried to the dyname, 
where, by means of an instantaneous contact device, the eit: 
cuit was closed during an interval of exceedingly short dum- 
tion, once in every revolution. The device consisted of 4 
wooden disc, mounted upon the shaft of the machine A 
single’ bar of brass, on the periphery of the disc, under 
a brush at every turn. This bar was conn 
with a brass collar on the shaft, and a second brush, 
upon the collar, completed the circuit. By thus closing the 
line through the galvanometer, for an instant, once in at 
volution, the electromotive force of the secondary circuit, a 
that particular point of the cycle for which the contacts were 
made, could be measured ; and since the brush was adjustable 
ue considerable range, the entire cycle could be &æ 


Fra, 1 


The arrangement of the entire a tus is shown in fig. |, 
P, C, and s, C, are the primary and secondary coils of the 
inductorium, p and b, respectively. the point and ball. 25 
a non-inductive resistance, g the indicating galvanometer, in 
parallel with the ball and point, 7 a non-inductive 
8 a switch by means of which the Thomson galvan 
could be shunted at will around R or g. XK is the insta 
taneous contact device, and G is the Thomson galvanometr. 
When the Thomson galvanometer was shunted around 8, 
which was placed in the main circuit leading from the induc 


* Archbold and Teeple ; Thesis, p. 5. 


almost to a white heat, the intensity dependin 
strength of the current, while the rend ‘de 
flection becomes much greater and very steady. Thee 
planation suggested, and which subsequent experiment 
seem to confirm, is as follows; At first the arc form 
both ways, the rapid succession giving the tone. Astisss 
| lengthëns the arc still forms from ball to point, but is de. 
intermittent (occasional) from D __# 
| steady tone and deflection. x 
too great for the arc to form from the point to theta 
while it still passes freely the other. way, and the teneam 
deflection become steady.” * hae 
The main portion of the investigation. consisted 4. 
determination of the periodic changes of electromotivedgi 
| 
| 
| 
| 
| | 
| : 
| 


| 


res 
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tion coil, it served to indicate the current. flowing in that 
circuit during that portion of the cycle for which contact was 
being made ; when connected in. shunt with the galvano- 
meter, g, it measured the fall of potential through the coils 
of the latter instrument. The function: of. the indicatin 
| sr, during this part of the investigation, consis 

©, showing, by the size and direction of its deflection, 
whether the discharge between the ball and point continued 
to maintain its proper character. 

Phe-result of measurements throughout a complete 
both when the arc was formed and when it was extinguished, 


is shown in curves B and A (fig. 2). Curve a is with. close 


approximation a curve ot sines, and it indicates the usual 
fluctuations of current to be looked for in the secondary cir- 
cuit of an alternating system. Curve B shows the current 
throughout the cycle when the arc was playing. Abscissæ 
represent portions of a complete cycle, the. period being 
divided into 20 equal parts, ordinates the relative amounts of 
current through the resistance, R, or the total current in the 
secondary circuit. Deflections, when the current flows from 
ball to point, are plotted above the base line. As may be 
seen from the curve, B, the current flowing in the positive 
direction during each cycle was greatly in excess of thit 
flowing in the negative direction, when the discharge was 
taking place between ball and point, whereas when no arc 
was formed (curve A), the areas enclosed by the positive and 
negative branches of the curve were equal. Now, there were 
two paths offered to the current, that through the galva= 
nometer, g, and the resistance, 7, which consisted of a column 
of copper-sulphate solution between. copper poles (approxis 
mately 112,000 ohms) on the one hand, and t lel cir- 
cuit between the ball and point on the other. The resistance 
of the latter path was infinite whenever the arc was inter- 
rupted, falling to finite values during each discharge. Increase 
of current through R indicates, therefore, the formation of 
the arc. Such increase is found to exist during the second 
half of each cycle, that is to say, during that interval in 
which the ball is positive ; and it might be inferred from 
these curves alone that the discharge was an intermittent one 
taking place always from ball to point. Other curves, taken 
simultaneously with A and B, the Thomson galvanometer 
shunted around the indicator galvanometer, lead to the 
rs conclusion. The curves marked c and p (fig. 2) show 
- results obtained. It was thought that they would give the 
uctuations in electromotive force between ball and point, 
corresponding in time to the current fluctuations in the re- 
sistance, R. The indicating galvanometer, however, owing to 
pe rapid alternations to which the circuit was subjected, 
he ound to possess such high self-induction as to materially 
oe the result. Strictly speaking, the curves ¢ and D, 
the ore, give the periodic changes of electromotive force at 
terminals of the indicator, and not those occurring at the 
ball and point, 
a curves are nevertheless of considerable interest. The 
€, C, shows the character of the cycle when no arc was 
and D, when the are was in operation ; C, like A, is 
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approximately a curve.of sines. ‘The irregularity: dt ia :posi- 
tive crest, which also appéars in D, is — due to the im- 


pe performancé of the contact brash, and ‘having no 


ng upon the phenomena which the curves are intended 
to elucidate, may be disregarded. Since no current’ was 
passing between the ball and point when a and C were 
taken, they represent the fluctuations in successive portions 
of the same circuit. The lag, due to self-inductiôn, 
however, is very marked, amounting to almost 90° of 
phase. Curve, D, which shows the influence of the arc, 
is especially instructive. The potential rises during the 
first part of the cycle (ball positive) ; then follows a 7 
sharp oscillation, occupying about th of the entire period, 
or of a second of time: ‘The potential then reaches 
a small positive value, which it maintains without fluctna- 
tion for at least four-tenths of a complete cycle, when it 
suddenly becomes strongly negative... 
To obtain curves of electromotive force between ball and 
point directly, a non-inductive resistance was substituted for 
the indicating galvanometer and the measurements from 
which curves, c and D, had been drawn were repeated. Of 
the two curves thus determined, the one taken when the arc 
was not playing (8, fig. 8) is a sine curve closely coinciding 
in phase with the simultaneous curve of current (4, fig. 2). 
The corresponding curve, F, which was taken while the dis- 
charge was passing between the ball and point, ‘is in its 
essential féatures of same character as curve, D (fig. 2). Thé 
intérval of uniform positive potential is of the same length, 
and it is, coincident with the interval of excess of current 
which shows itself in the positive branch of curve, B. It'is 
noteworthy that this interval of uniform potential, which 
marks the duration of the arc, occupies in both cases the 
same portion of the cycle (between scale-divisions 10 and 19 
approximately), although there is otherwise a ‘difference 
P , due to self-induction, amounting to at least four scale- 
divisions. Curve, cffor instance, reaches its maximum in 


3.0 


the? neighbourhood of scale-division &,' curve,! F, at scale- 
division 12. The exclusion of the coils of the indicating 
galvanometer from the circuit reduced this difference of 
phase to a small quantity, and it suppressed altogether the 
remarkable oscillation of electromotive force (see curve ‘D) 
which in all preceding experiments had ‘introduced the for- 
mation of the arc. | 4 

The results exhibited graphically in these six curves afford 
abundant verification of the theory of the ball and point phe» 
nomenon given in a previous paragraph ; and they establish 
the fact that in the secondary circuit of a transformer, such 
as that made use of in these experiments, the striking dise 
tance from ball to point exceeds that from point to ball. ‘It 
follows that whenever the space between the ball and point is 
less than the former and greater than the latter distance, dis- 
charge will occur only during that portion of each alternation 
for which the ball is positive, and that under such circum- 
stances a galvanometer placed in the circuit will show a con, 
stant deflection. 

Complete-corroboration of the foregoing conclusion was 
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obtained by studying the image of the arc in a revolving 


mirror. With a discharge of less than the critical length, the 


discharge was seen to consist of two distinct sets of sparks, 
all of the same duration but differing in colour. Each alter- 
nate discharge was purple, the intermediate ones being of a 
nish cast. The spark images were everywhere equi- 
listant, and their.duration was about four times as great as 
the intervening intervals of darkness. . The extension of the 
sparking distance beyond the critical point resulted in the 
complete suppression of the series À gry images, the inter- 
mediate ones remaining undisturbed in position, duration, 
and x 4 pease The intervals of darkness were then esti- 
mated to occupy six-tentlis of each cycle, the discharges, four- 
tenths ; a ratio which corresponds with that of the duration 
of positive potential of the ball (as shown in curve) to the 
total length of.a complete cycle. | 
The ball and point phenomenon is unquestionably very 
closely related to a class of effects with which students of 
static electricity have long been acquainted. One recalls, to 
begin with, Faraday’s experiments with the Leyden jar, in 
which, of two paths, the spark invariably followed that in- 
volving passage from a positive ball to a negative point, in 


_ preference to another, through equal air-space, between a 


egative ball and a positive point.* Wiedemann and 
üblmann have since shown that between spherical electrodes 
which: differ in diameter, the quantity of electricity necessary 
to produce a discharge is less when the larger ball is positive 
than when it is of negative charge,t and Macfarlane has 
measured the electromotive force which will produce a spark 
between a point and plate, and has found it to be greater 
when the point is positive than when it is negative + 

In view of the experiments described in the present paper, 
it appears that what is true, in this particular, of the spark 


from the Leyden jar, and the discharge of the Holtz machine, 


is true also of the alternating current arc. 


PART II. 
From Experimenls made by Mr. F. C. Caldwell. | 


After the completion of the experiments of Messrs. Arch- 
bold and Teeple, the study of the ball and point phenomenon 
was taken up under the writer’s direction by Mr. F. C. Cald- 
well ; the chief of the investigation being to test the 
applicability of the effect to alternate current measurement. § 

rregularities of action, due to rapid changes in the sur- 
faces of the point and ball, by corrosion and disintegration 
under the arc, finally caused the attempt to be abandoned 
for the time being, but Mr. Caldwell, in the course of his 
work, made a large number of observations of the discharge 
under various conditions. Many of these are of interest in 
this connection, on account of the light which they throw 
upon the original experiments, and because of the lines of 
further research which they suggest, 

Mr. Caldwell’s first step, after having repeated the pre- 
liminary experiments of Archbold and Teeple, and verified 
their statements, was to substitute a ball with a surface of 
platinum for the brass ball used by them. The new ball 
withstood the action of the arc no better than the old one 
had done. It soon became covered with a black deposit, the 
growth of which modified and vitiated the action of the 
apparatus. In ees with such a ball, the surface 
of which was still bright and new, and with a point of the 
same metal, it was noticed that within the critical distance, 
while the spark was passing in both directions, there ap- 
peared to be two distinct paths along which the discharge 
was taking place. One of these was nearly in the line from 
the point to the ball, normal to the surface of the latter, the 
other from the point in a direction approximately at 45° with 
the common axis of the pointed and ball. Upon in- 
creasing the distance until the discharge entered the “ one 
way ” stage, the longer and oblique path of flow vanished. 
In the revolving mirror the two classes of sparks were easily 


* Faraday : “ Experimental Researches,” 81,493. 
+ Weidemann and Riihlmann; Annalen der Physik und Chemie, 
cxlv. See also Weidemann: Elektricität, iv., p. 462. 
Alexander Macfarlane: Proceedings of the Royal Society of 
inburgh, vol. 2 555. 1879-80. 
$ Frank Cary Caldwell. A Study of the Alternating Arc between 
a Ball and Point. Thesis in MS. Library of Cornell University, 
1890. ; 


identified. They were found to occur in alternation} with 
each other, the spark which followed the normal path being 
that which from ball to point, the other that from 
int to ball. The images of the discharge from the point 
Simon as soon as the critical distance was reached; | Ty 
order to place the matter beyond all doubt, the times of the 
discharge which followed the normal path were determingd 
by an ingenious method, quite independent of that used} 
the first observers, and it was found that the spark 
always in that part of the cycle during which the ball Wag 
itive. | 
Mr. Caldwell’s method of fixing the time of the discharge’ 
briefly stated, was as follows : An adjustable contact device, 
similar to that used by Archbold and Teeple, was attached is 
the shaft of the dynamo. A wire from one pole of a large Ha 
machine, driven by power, was carried to the neighbourhood 
of the ball and point, where two platinum terminals, 1 mm, 
apart were set up. The wire was connected with one of thege, 
and a line was carried from the other to the contact devis. | 
A wite from the Jatter to the remaining terminal of the Holiz 
machine completed the made 
contact, a spark lea tween the platinum termi | 
described. of the brush, the spark could fe 
made to appear at any desired instant in the Lee of alter- 
nations of the dynamo. The platinum terminals were placed 
so that the image of the spark in the revolving mirror wis 
seen side by side with that of the discharge between the ball 
and point, and the precise position in the cycle, occupied by 
the latter, was thus readily determined. eee 
Closer study of the two paths of discharge showed that 
the oblique arc left the very apex of the point, swinging out 
laterally into its path ; also that the normal arc, on approach- 
ing the point, avoided the apex, and entered the wire from 
the side, never passing in at the point itself. ° 
From these observations if appears : ee 
1. That the discharge from the ball (positive) leaves the 
latter in a direction normal to the surface, but that it enters: 
the other terminal at some distance from the apex. 
2. That the discharge from the point (positive) leaves the 
very apex of the latter, but is deflected into a course 
45 degrees from the axis, and reaches the ball obliquely ab 
some point on its side. | 
Taking these observations into consideration, the explana- 
tion of the cessation of the discharge from the point at the 
critical distance and of the establishment of the “ one-way 
arc, follows at once. The two paths of discharge differ in 
length, and for a given electromotive force the maximum 
striking distance is sooner reached in the case of the oblique 
than of the normal arc, so that the latter continues to pass ai 
greater distances (of ball and point) than the former. 
- Farther inspection of the images of the two ares in the re- 
volving mirror revealed another curious fact. The mirror 
was set up with its axis of revolution parallel to the common 
axis of the ball and point. The image of an instantaneous 
spark following the line of the normal arc would, therefore, 
be a line parallel to the axis of the mirror. Since the dun 
tion of the discharge was nearly ‘001 seconds, this linear image 
was expanded into a broad rectangular band. The im 
any oblique discharge would in general be an oblique pa 
gram. The image of the discharge from point to ball, how- 
ever, was not of that form. It ap rather as à 
surface, the form of which could. be explained only by sup 
posing that the discharge at first followed the normal path to 
the ball, and was gradually displaced as the cycle pro | 
until it reached its extreme position at 45 degrees to the axis, 
just before the rupture of the arc. 
Definite results were obtained only while the pa 
surface was new and bright. The — where the n = 
arc left the ball soon became tarnished and corroded, an¢ — 
there was an increasing tendency on the part of the oblique 
arc to leave its own path and join the other. nna 
When the ball was supplanted by a platinum wire, 1 = 
in diameter, with rounded tip, the object being to force 4 
two discharges into a common path, it was found that & 
arc from the point (positive) avoided the end of the wire 
altogether, and struck in upon the cylindrical surface bey 
When the end of this wire was surrounded by an ys 
latinum ring which was connected with the terminal | rh 
induction coil by a separate wire—the invention en 3 
possible, to separate the two phases of current and com cn 
then over different wires—it was found that the arc from 128" 
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: to the ring, although the intervening air-space was 
than a millimetre. The returning arc, however, would 


ai ive) always entered the central wire, never being 
less 


‘sometimes leave the. ring and sometimes the wire, and a gal- 


laced in the circuit between the ring and the in- 

| a sed 4 showed a large deflection, such as would be 
caused by a flow of current towards the ring. This result 
seems to be in accordance with the conclusion reached from 
the inspection of the images in the revolving mirror, namely, 


that the arc from the point always formed first along the 


shortest path. Deflection from that path in the case of the 


_wire and ring would probably be hindered by the insulating 


medium which intervened. When, finally, a cluster of points 
were opposed to the single point, it was found that the dis- 
charge from the latter was always along a single path, 
whereas the return arc from cluster (positive) often followed 
several paths. 

It had been noted by Messrs. Archbold and Teeple that the 
platinum point used iu their experiments, which was red hot 
while the arc was passing in both directions, became white 
hot during the “one-way” stage. The heating effects at the 
surface of the brass ball were not discernible, but when Mr. 

Caldwell substituted a thin sheet of platinum for the ball, 
this became incandescent under the action of the arcs. The 
t where the oblique arc (point positive) impinged upon 
the foil became white hot, while that at which the normal arc 
(ball positive) left the foil was barely red hot. In this re- 
spect; then, the discharges act like the ordinary sparks of the 
influence machine or induction coil, which, as has been shown 
by Despretz, Poggendorf, Naccari, and other observers, heat 
the negative electrode to a higher degree than the positive 
one. “This action is in marked contradistinction to that of 
the continuous current arc, the positive terminal of which 
takes the higher temperature. és 
In this brief account of Mr, Caldwell’s experiments, I-have 
omitted to mention many of the observations recorded by 
him. He had occasion, in the course of his investigation, to 
study the discharge under a variety of conditions, and found 
that when liquid surfaces (mercury or water) were used in 
of the ball, also that when hydrogen, carbon-oxide, or 
illuminating gas were substituted for air as a dielectric, the 
ball and point effect, more or less modified, could still be 
obtained, The investigation of these points, although it has 
mur | led to some results of significance, is as yet very in- 
complete. 


STORMS AND TELEGRAMS. | 


By W. SLINGO axp A. BROOKER. 


(Continued from page 139). 
THE principal cause which prevents a high rate-of working 
being attained on underground lines is the retardation of the 
signals, due to the great electrostatic capacity of such lines. 
Every telegraph wire may be ed as. a condenser, 
whose inner coating is the wire itself, the outer coating being 
the earth, and the electrostatic capacity of such a line 
8 el proportional to the extent of the surface of the 
je and to the thinness of the dielectric separating the wire 
m the earth. _ The capacity of an overhead line is mani- 
ns very low, its distance from the earth being compara- 
tively so great. But an underground wire is, as a rule, only 
Be from the outer conducting coating by a thin layer 
of gutta-percha, and, as may be readily imagined, its capacity 
8 considerable. Now, the rate at which pulsations of current 
can be transmitted through a wire has been shown* to be 
it rea Proportional to its capacity multiplied by its 
the mee 3 and it becomes a very expensive matter to keep 
if ? uct of these two factors low in an underground line. 
re or example, the size of the wire be increased, with the 
ua of reducing the resistance, the percha coating must be 
x considerably thickened in order to retain the same 
pacity, for not only is the surface of the wire increased in 
tu À but its distance from the outer coating is also 
| px ed, if the external diameter remains unaltered. 

is also evident that the speed of signalling on a line of 


See various papers by Mr. W. H. Preece and Mr.H. R. Kempe. | 


d 


+.: ‘results are at the ends of certain submarine ca 


uniform construction throughout must be inversely pro- 
rtional to the square of its length, for if the length be 
Koubled, both the resistance and capacity are likewise 
doubled, whence the product of capacity and resistance 
becomes four times as great. Furthermore, the insulation of 
a good underground line is practically perfect, and the whole 
of the discharge must take place at its extremities, the effect 
being a tendency to prolong and distort the si . The 
introduction of a leak, say, in the middle of the line, affords, 
however, another path for the discharge, and hence it can be 
said to increase the speed of signalling attainable. The 
ee necessity for the prompt spotoe of a signal at the 
istance station, and its ve ppearance to make room 
for another, will perhaps be better appreciated when we call 
to mind the fact that a Wheatstone transmitter when its 


governor is set to run at the rate of 400 words per minute, — 


sends to line during one minute no less than 19,200 separate 
currents in alternate directions. It may be mentioned that 
the resistance of the underground wire employed in England 
is about 24 ohms, and its electrostatic capacity when laid 
is about one-third of a microfarad per mile. — PA 

It will be seen, from a consideration of these points, that 
it would be of little use to attempt to simply replace existing 
overhead lines by ut pres ones, as has hitherto been 
proposed. Neither would it be of any practical use to merely 
provide a certain number of such lines to fall back upon in 
case of a collapse of the overhead system. To be of any real 
service in such an emergency, the spare wires must certainly 
be capable of being worked at a high speed, whereas 
they would for long lines be only able to signals at the 
rate of, say, 40 or 50 words per minute. Under such circum- 
stances, the number of underground lines would have to be 
made approximately equal to the number of existing overhead 
wires, but the enormous expense involved insuch a stupendous 
eas mee would be certain to preclude the ibility of 
such a revolutionary step ever being taken. If any | er 
of underground work is to be adopted, it must be capable of 
carrying the whole of the traffic, at least between important 
centres, and we are convinced that there is a great field open 
for the judicious — of such wires, although after a 
manner somewhat different from that hitherto suggested. 
It may not, therefore, prove altogether uninteresting if we 
extract a few details from a scheme which we some time ago, 
in moments of relaxation, endeavoured to elaborate to meet 


_ the requirements of the whole kingdom. 


ance coils and condensers, artificial lines whose capac 
resistance are adjusted so as to be exactly equal to that of the 


The places where short lengths of underground line could 


: be immediately applied with the most wey beneficial 


| | les, which 
now are connected to the station nearest the shore by a few 


miles of overhead line. It thus happens that the two nearest 


stations to the cable at which tests can be yy made are 
| from thé cablé by a length of land line at either 
end ; and when a fault occurs between these stations it fre- 
quently takes some little time to decide on which side the fault 
lies, or whether, indeed, it exists in the overhead sections or 
in the cable itself. An experienced man can, of course, in 
most cases quickly decide the matter by testing, but such a 
man is not always available, and accurate testing is frequentl 
rendered difficult by the heavy loss of current on the lan 
section ; for it must be remembered that the insulation of 
lines near the sea shore is always low and variable, on 
account of the sea spray, which leaves a deposit of damp salt 
on the insulators and arms, and so covers them with a fairly 
pe conductor. As a rule, the true locality of a fault has to 
settled by a visit to the cable end, in order to enable the 


land section to be tested separately, or a reliable test of the 


. cable to be made from this point. All such doubts, and the 


consequent delay in the removal of faults, would be avoided 
by the substitution of underground wires for such sections, 
and a further great advantage would ensue in the case of 
lines worked duplex, more especially where the nearest 
office to the cable is a relay or repeater station. Here, as is 
well known, it becomes necessary to form, by means of a 
ity 


real line. The line on the cable side is always, as might be 
anticipated, the more difficult to imitate, but if the cable were 
led directly, by means of an underground conductor, into the 
repeater station on either side of the water, this artificial 
line could be and adjusted once forall. As matters 
at present frequently stand, the length of overhead work 
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between the cable and the repeater station is in a situation 


peculiarly liable to great changes in insulation, necessitating 


a pr erg adjustment of the artificial line in order to corre- 
spond to such variations. ‘The advantage gained would, we 
doubt not, more than compensate for the slight increase in 
electrostatic capacity, due to the addition of a few miles of 


underground work. 


The repeaters above referred to have, in England if 


- nowhere else, been brought to a high standard of perfection 


for fast-speed working, and form a very important factor in 
the scheme. It ought, perhaps, to be observed here that a 
ri i is a set of apparatus inserted at about the middle of 
a long line. If the line be very long, the number of repeaters 


‘is increased accordingly. The currents arriving from the 
‘sending station pass through the coils of an exceedingly sensi- 


tive relay, and then go direct to earth. These currents 
impart to the relay tongue a motion precisely similar to that 


of the lever of the original sending apparatus, and the tongue 


is thus pressed against contact points connected to batteries, 
so that it sends forward to the receiving station currents 
which are precisely similar in character and duration to those 
sent by the forwarding station. The line is thus, to all 
intents and p , divided into two sections, each of about 
half the total length, and remembering that the factors which 
tend to reduce the speed of working vary as the square of the 
length of the line, the advantage will be apparent. Of 
course, a little loss occurs on account of the friction and 


inertia of the relay tongue and the inductance of the coils, 


but there is also the fact to be borne in mind that in the 
absence of the repeater it would be necessary to employ a 
battery of about double the electromotive force at the send- 
ing station, in order to produce currents of a given strength 
at the receiving office. It may be observed that the 


“charge” imparted to the line varies directly as the 


Under etme circumstances a single repeater suffices for 
our land lines. Thus, on a London-Aberdeen wire, the appa- 
ratus is inserted at Newcastle-on-Tyne, and at Preston on a 
London-Glasgow wire. Wires to the continent, however, 
frequently have two or more repeaters. On the London- 
Rome wire, for example, repeaters are inserted at Paris, Lyons, 
Turin, and Florence, so that the line is practically divided 
into five circuits. 

We shall have occasion in our next contribution to enlarge 
— this question of repeaters ; but, reverting to the subject 
of a systematic adoption of underground lines, we may say 
again that in all probability the lines which maintain com- 
munication between London and the continent would be 
among the earliest to receive attention ; in fact, it will pro- 
bably be remembered that after the big collapse of 1886 the 
demand for an underground reserve was almost as strong 
from Germany as at home. It is doubtful whether the 
longer of the German cables landing at Lowestoft could : be 
worked with ease, as at present, if underground work were 
employed the whole of the distance from London to Lowes- 


underground communication with Beachy 


toft ; but in the case of a complete collapse the latter conti 
if necessary, be made a transmittin station, while, for 
ordinary interruptions, the underground lines would be jp. 
valuable for the repair of sections, as indicated 

Coming south, the French cables present less 
There is already a length of underground line about i, 
miles in length carried to a point beyond Bromley; th, 
addition of 56 miles or thereabouts would place London ip 
ead, where ‘two 
six-wire cables land, and these could be worked as 

at present by the insertion of repeaters at the Beachy Head 
repeater station. The shorter cables landing at Dover p#. 
sent even less difficulty, and repeaters at that station would 
render communication with the Hughes apparatus at present 
employed quite as easy through an underground line 
London to Dover, as at present. 


(To be continued.) 


OPEN ENGINES IN THE NAVY. 
Owrne to the difficulties which have so frequently occurred 


with the closed type of enginés formerly used almost e- 
“clusively in the navy for electric light machinery, the 


Admiralty have abolished them in their recent ships, and 


. have substituted open engines of the compound type. 


au 
| 


| 
| 
te 
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Our illustration shows one of a set of nine which Mes. 
G. E. Belliss & Co., of Birmingham, have ge me completed 
for the new battle ships. The firm have already supplie, 
during the last year or two (since the open type of engine 
has been adopted), about twenty of these sets of dynamo 


= 


machinery for various ships of our navy, and the official 
trials at Pirensonit have given complete satisfaction. The 
engine is well balanced, the cranks being opposite, and the 
valves arranged to give the amount of compression 
for economy and quick running. d 
The makers have aimed at producing an qu capable sor 
running for long periods without requirin 
with such simplicity of parts as shall render the LE, 
damage as small as possible and give the utmost facility 10f 
adjustment or repair. The cylinders are supported a br 
stout steel columns, fitted into long sockets, accuratel 
to correspond in cylinder and bedplate. The guides # 
carried on the cylinder casting, and are designed to be 
readily adjusted. ‘The piston valves are placed at the sn 
of the engine, and driven by a single lever arrangement 
the H.P. connecting rod. The governor is ee at the ¢ 
of the crank shaft, and is capable of controlling the ver 
to within 3 per cent. of the maximum revolutions wben # 
full load is suddenly off. 
The engine and dynamo are carried upon a combination 
base-plate, and each set is subjected to thorough working 
tests at Messrs. Belliss & Co.’s works, where a very 
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have been fitted for the purpose. ; 

Each set supplied for service in our navy is also subjected 
to official tests at Portsmouth Dockyard for six hours’ con- 
tinuous running at. full power, with a guaranteed minimum 
consumption of water per E.H.P. per hour, and the effec- 
tiveness of the governor and general perfectness of the whole 
construction and suitability ‘for the service is determined. 
The illustration shows the engine in combination with a 
Siemens dynamo, but dynamos of other design and con- 
struction are fitted by Messrs. Belliss & Co. to their engines 
asmay be required. We understand that they purpose to 
exhibit at the forthcoming Naval Exhibition some of their 

jalities in these things, and we have no doubt the sim- 
plicity and excellence of the design will attract the attention 


of all who are interested in this department of engineering. 


HELLESEN’S PATENT DRY ELEMENTS. 


Tue want of an efficient dry battery has long been felt in 
both telegraphic and telephonic services, and, perhaps, even 
more especially for use in houses in connection with electric 
bells. After numerous unsatisfaetory proposals, which failed 


to fulfil the requirements, greater success has been obtained 


during the last few years, and dry batteries which give 

neral satisfaction are now coming into extensive use. It 
is evident that in cases where the liquids are subject to rapid 
evaporation, or where it is desirable to employ elements 


' which, after their installation, require no further attention, 


and also in cases where portability is a condition to be 
— dry elements will undoubtedly find their special 

On the suggestion of Prof. Lommel, of the physical labora- 
tory of the University.of Munich, a series of experiments 
were conducted in November, 1889, by Mr. Heinrich Kreh- 
biel, Dr. Narr and Dr. Donle, in order to obtain an exhaustive 
comparison of the electrical qualities of six of the te eg 
dry elements in existence, viz., those of Hellesen, Bender, 
Thor, Gassner, Jenisch and Wolfschmidt. 
_Afull report of these interesting experiments was pub- 
lished on the 1st of August, 1890, in No. 31, Vol. 11, of the 
Elektrotechnische Zeitschrift, of Berlin, containing a detailed 
account of the following investigations :— 

1, Change of the electromotive force of the element on 
open circuit. | 

2. Variation of electromotive force with temperature. 

3. Determination of internal resistance. | 

4, Fall of electromotive force on a closed circuit, and 
subsequent recovery on .open circuit, under the following 
conditions :— 

(a) With an external resistance of 3 ohms, furnishing a 
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installation of electrical resistances and recording instruments  Clarke’s standard cell of 1:407 V (the coefficient for reducing 


_ the electromotive force to.the standard temperature being 


taken as 0°08 per degree Centigrade, as given by Helmholtz 
and Kittler). | | 

The measurement of resistances was effected by Kohl- 
rausch’s method, using alternate currents, with the telephone 
introduced into the bridge. The Hellesen’s cells the 
following dimensions :—8 cm. square by 16 cm. high 
square by 64 inches high), .. 

he mean original electromotive force in volts at 15° C., 
taken immediately after the receipt of the cells,:was 1°415 V. 

The electromotive force of each cell was tested periodically 
during .24 months, and remained with slight variations 
practically constant, no current, however, being taken from 
the cells during the time. 

The electromotive force was at 0° = 1°405 V.; at 15° = 
1°404 V. ; and at 80° = 1°404 V. ; showing that the electro- 
motive force was practically unaffected by change of . tem- 
perature. | | | 

The mean original internal resistance, taken immediately 
after the receipt of the cells, was 0°067 ohm ; this resistance 
being lower than that of any of the other cells submitted for 
testing. | | 

After these tests one element of each kind was continuously 
closed for 36 hours through an external resistance of 3 ohms 
and periodically tested ; the results obtained with Hellesen’s 
cell being the the following :— | 


At the beginning 0°066 ohm 
After k hour ... 0071 ,, 
0-074 ,, 
» 4 hours 0°087 ” 
8% 0096 ,, 
” 12 ” 0°105 
” 0°172 ” 


The experiments proved that all the elements increased 
somewhat in resistance, when short-circuited in this way for 


a long time. 


The next and most important trials refer to the recupera- 
tive power by these cells. For that purpose they 


were closed for 60 minutes through an external resistance of 


50 ohms, after which time the circuit was opened and the 
amount of recovery observed at intervals. This closing and 
opening of the circuit was repeated 25 times, the circuit of 
each element being closed for 60 minutes at a time, and the 
elements then left on open circuit for 24 hours, thus imitating 
in some degree the demands required in actual work. 

The following table shows the decrease of the elgctro- 
motive force during the 60 minutes of closed circuit and the 
recovery during the 24 hours of open circuit given by the 
first of these 25 tests. | | 


HELLESEN’S ELEMENT. 


strong current ; EBS. 
(>) With an external resistance of 50 ohms, furnishing a 
current. closing | cent. | 
As the complete report of the Munich University is a very —— | | = TG RSS 
lengthy document, we only extract from it the principal data à ste 1:490 | 100 9 minutes | 1394 | 982 
referring to that element which proved the most satisfactory, 2 minutes 1405 | 989 Le 1397 ré 
Hellesen’s, and quote only such results with to 1°402 = 
the other elements as enable their respective efficiencies to be D» * = = 9 bp, 
ly compared ith th f 1°398 
compared with that of Hellesen’s cell. 30 1:397 60 
The electromotive force was measured by an Edelmann’s _ 1391 | 980 | 24 hours 1-411 | 994 
cylinder quadrant electrometer, by comparison with a Latimer | 
Time of 
6 and Hellesen. Bender. Thor. Gassner. Jenisch Wolfschmidt. 
opening. 
CLOSED V | Per cent. V. Per cent. V. Per cent. V. Per cent. V. Per cent. v Per cent. 
0 hour 1379 | 100 1371 | 100 1:360 1373 | 100 1286 | 100 1000 | 100 
1 , 1347 | 977 | 1327 | 968 | 1295 | 952 | 1266 | 922 | 0859 | 668 | 0542 | 542 
4 hours 1:306 1-298 1:256 1:208 … | 0725 … | 0413 
24 1260 1240 1173 1115 0‘594 0°307 
= 1°241 1219 1112 1:004 0-290 
2 , 1224 1:067 … - | 0°474 0-287 
6 , 1207 | 875 | 1192 | 869 | 1033 | 756 | 0842 | 613 | 0436 | 339 | 0286 | 286 
1199 1038 0851 0°485 0°339 
94:1 1280 93°4 1169 | 860 1071 780 | 0950 739 .| 0412 | 41°2 
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All the elements after 24 hours of open circuit regained 


very nearly their original electromotive force. 


The ‘| electromotive force before the 25th test, and its 
value as compared with the first test was as follows :— 


“Volts 1:369 = 96°4 per cent. 


A far more crucial test was then made by closing each 
element continuously for 96 hours through an external re- 
sistance of 50 ohms, after which time the circuit was opened 
for 24 hours, and the amount of recovery observed. The 
results are contained in the foregoing table. | 

According to the above table, the Hellesen element 
suffered the least loss in electromotive force after 96 hours’ 
work on closed circuit, retaining 1207 V., or 87°5 per cent. 
of its original value; but the table also shows that the 
Hellesen element ed the greatest recuperative power, 
attaining after 24 hours’ rest, 1°297 V. or 94°1 per cent. of 
the original value before the 96 hours of closed circuit. 

After these experiments were brought to a close, a final 
test. was taken by closing the cells for 60 minutes through an 
external resistance of 50 ohms, and then leaving them open 
for 24 hours. The following table gives the electromotive 
force in volts during this test :— | | 


percentage in value compared with that of the very fr 
period of closed circuit are given below, and here ua 


superiorit 
elements 


Hellesen 
Bender 
Thor 
Gassner 
Jenisch 


Wolfschmidt 


0‘0267 ampère hours, 95°6 
0°0262 ” » 921 
0°0242 ” » 864 
00237 ” » 832 
00183 » 928 
0°0058 » 


of the Hellesen element is maintained; the 
ving been on closed circuit for more than five 
days, four days of this being continuous. 


per cent, 


In the foregoing experiments the circuit was closed through 


an external resistance of 50 ohms, but similar experiments 


were at the same time carried out through an external resist. 
ance of only 3 ohms. In these latter experiments the time 
of closed circuit was, however, only 30 minutes instead of 60 


minutes ; the number of periods be 


at intervals of 24 hours each. | | 
The results obtained with Hellesen’s cells after the first 
period of 30 minutes’ work and 24 hours’ rest are given in 


the following table, and it 


ing as before 25 respectively 


appears that the Hellesen’s ele. 


- ment suffers the least polarisation. 
Time, |Hellesen.| Bender. | Thor, | Gassner, | Jenisch. | Wolfschmidt, 
0 min. | 1361 | 1359 | 1-312 | 1-284 | 1243  0:476 Closing Hellesen. opening Hellesen. 
5 mins. 1'343 1:332 1°265 1°205 1:017 0°343 
1:318° | 1°217 1°184 0906 | P Per cent. 
60 ,,. | 1321 |. | 1189 | 1170 | 0865 | 0-267 
call | | dé 0 minute | 1410 | 100 2 minutes | 1:288 | 918 
dd | 2 minutes | 1343 | 952 1205 |, 
24 hours. 1'349 1°:352 | 1304 | 0-475 5 on 10 13038 | 
| | 10 1°305 ied 15 1314 |: :.. 
e Me 1: 4 eee x eee # 
The Munich investigation contains also the calculations of ne 1:261 | 894 | 6 , 129 |: 0 
the ampère-hours from the values of current observed, and ves ves 24 hours 1:385 982" 
thus of the amount of work done by each element. _ s' te 
_ The following table gives the ampère-hours of the first, 
|ctosing Period. Hellesen. Bender. Thor. Gessner. Jenisch Wolfschmiat. 
| Am: Am Per | A Pe Am Per | Ampère |! Per | Am Per 
hours. | cent. hours. cent. hours. oun. = cent. “oy cent. + 4 cent. 
‘Ast. | 00279 | 100 | 0‘0284 | 100 | 0-0280 | 100 | 00285 | 100 00197 | 100 | 0-0260 | 100 
9th, | 00274 | 981 | 00276 | 970 | 00267 | 952 | 00276 | 969 | 00189 | 960 | 00243 | 934 
| 27th. |00271 | 969 | 0-0272 | 956 | 00264 | 942 | 00268 | 940 | 00186 | 942 | 00147 | 566 
25th. | 00270 | 967 | 00267. | 939 | 00260 | 927 | 0°0257 00188 | | 421 


ninth, seventeenth and twenty-fifth period of 60 minutes, 
es ae circuit was closed through an external resistance of 
50 ohms. 

The above table demonstrates the superiority of the Helle- 
sen element, the value of the ampere-hours during the 


The following table shows a similar but more severe test 
than that of the preceding table, the elements having been 
close-circuited during 24 hours through an external resistance 
of 3 ohms, and then given 24 hours’ rest. | 


twenty-fifth period belng actually 96°7 per cent. of that 
furnished during the first period of closed circuit. This Hellesen. Hellesen. 
superiority is still more clearly shown by the ampère-hours — 
which were furnished by the crucial test of the 96 hours on v. | Per cent. v. | Percent 
closed circuit, and which are as follows :— hs Ohours | 1298 | 100 5 minutes | 0605 
| | 1 hour 1007 | 776 60 ,, 0776 “ 
Hellesen ... 2°3915 ampére hours. 4 hours 0°853 “a 24 hours 1084 | 835 
‘Thor ~ | | 
Gassner 10974 : 
Jetech The next table gives the values of ampére hours 
Wolfschmidt. first, ninth, seventeenth and twenty-fifth period when cl 
Bese through an external resistance of 3 ohms. The duration 
The ampère hours resulting from the final test and the each period being 30 minutes. 
| Soe Hellesen. Bender Thor. Gassner. Jenisch. Wolfschmidt. 
Per cent. Per cent Per cent. Per cent. Per cent. 
1st 0°2120 100 | 01959 100 | 01959 100 | 01943 100 00861 100 
9th 02015 | 950 | 0‘1801 919 | 01656 845 | 01585 816 | 00823 956 
17th 0°1872 88°5 0‘1761 89°9 0°1495 763 0°1308 67°3 0°0797 92°6 
25th 01779 . 839 | 01619 |. 826 |0:1206 | 616 (01138 | 586 | 00762 | 885 
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The elements when closed during 24 hours through an 
external resistance of 3 ohms gave the following aggregate 


ampère hours. 
Hellesen ...  5°0792 ampére hours. 
Bender... à 


This investigation of the comparative efficiency of the 


above elements was concluded by the nent of re- 
generating the partially exhausted cells by a treatment 
similar to that of a secondary battery, i.e. by sending a 
current from two Bunsen elements during two hours through 
the cells. The elements thus regenerated were again worked 
for five periods of closed circuit (each period of 30 minutes, 
duration) through an external resistance of 3 ohms.. a. 

The following table shows the electromotive force of the 
partially exhausted Hellesen cell before and after its re- 
generation by the two Bunsen elements, and also the electro- 
motive force of the last period of closed circuit, with the 
recovery after being on open circuit for 24 hours. 


ELECTROMOTIVE FORCE IN VOLTS. - 


Hellesen. 

Before ... 1°225 
Immediately after ... p Regeneration. 1994 
24 hours after 1°580 

CLosep through 3 ohms. 

0 minutes ove 1°352 
OPENED 


The ampere hours calculated from the results of this last 


test after the regeneration, and the percentage of the value of. 


= last period before regeneration, were found to be as 
WS :— 


Hellesen ...  ... 01656 ampére hours = 1729 per cent. 
Bender... ss à ” 

Gassner ... … 01590 ,, » 1510 

Wolfschmidt 0‘0556 = 1849 , 


The Munich report contains the following conclusion as 
the results of this exhaustive and carefully conducted series 

“ The most efficient elements, even for circuits of a small 
external resistance, are Hellesen’s and Bender’s elements. 
Hellesen’s element excels Bender’s by having somewhat less 

sation and much smaller internal resistance; it has, 
wever, when exhausted by long working, not quite so much 
recuperative power as Bender's. | 
“A similar relationship exists between Thor’s and Gass- 
her's element. In a circuit with a small external resistance, 
ner’s is less constant than Thor’s, but the former has the 
advantage of more recuperative power, even after the electro- 
motive force has been reduced to a very small value. 
Jenisch’s and Wolfschmidt’s elements are, in consequence 
their very rapid polarisation, unsuitable for giving even 
#pproximately constant currents ; hence they are only appli- 
le when the duration of closed circuit is very short.” 
à above experiments prove that dry elements are well 
apted for many practical purposes, en pr for tele- 
graphic, telephonic and similar services, and the considerable 
wers of vaut? À moe by such elements gives them a 
duration of life. 
à Jellesen’s elements being able to produce strong currents 
of a long are well to supersede the cells 
lanché, eidinger and similar types, and in many cases 
even those of the Daniell type. 
sides the electrical. advantage shown in the tables accom- 
urely practical character possessed by suc 8 
when compared with wet elements. # 


he former are transported with far more facility, being 


8, and without any previous preparation; ready for use, 


additional energy to the gaseous molecules, an 


and require no inspection or attention until they. are com- 

pletely exhausted. odd 

; Messrs. Siemens Brothers & Co. are the sole manufacturers. 

in England of Hellesen’s patent elements. - == 

MR. CROOKESS PRESIDENTIAL ADDRESS. 
By 8. ALFRED VARLEY tifa 


No. I. | 
THE passing reference to the molecular theory of made 
by me in my article on Mr. Crookes’s address has led to cer- 
tain comments and questions. which it has seemed to me 
could be better dealt with in a communication than in the 
form of a.letter. Iam not sure that I clearly grasp the con-, 
tention of my critic, but I think the spirit of it is, given. 
constant pressure and constant ery, abe that the gaseous 
molecules, on the assumption that they bombard: one another, . 
would simply give and take energy; in other words, that, 
being angel elastic, no transformation of energy would 
result from the mutual bombardment of gaseous molecules. 

I do not propose to argue the qe, but proceed at once — 
to try and express more clearly what was in my mind at the 
time I wrote the pas which has been criticised. Assume 
a pendulum under the influence of gravity, but suspended 
frictionlessly in absolute space, and there will be no power 
within the pendulum itself to set up motion ; but if the bob. 
be raised in opposition to the force of gravity, and then be 
set free, oscillations will be set going by the combined forces 
of the energy im to the pendulum bob and the action 
of gravity. Under such assumed conditions, the pendulum 
would oscillate for ever, the amplitude of the oscillations 
being all of them equal ; eliminate gravity, and bob of the. 
pendulum will cease to oscillate, but the rod and point of 
suspension will be subject to stress proportionate to the 
energy imparted to the pendplum. It should not be. 
overlooked that gravity was the falcrum which enabled the 
pendulum bob to be lifted, and that although the raising of 
it has involved an expenditure—more correctly a transforma- . 
tion of energy—the act of lifting it has not imparted any. 
energy to it ; lifting the bob is simply altering its position in. 
respect to the earth in such a way as to enable gravity to act 
upon it, the point of suspension of the pendulum now. 
becomes the fulcrum which enables the force of gravity to. 
act upon the pendulum bob. I have dwelt on this. 
matter because it seems to me not to be very clearly grasped, 
the idea often appearing to be that when you lift a weight, 
you impart energy to it. What really occurs: éransfor- 
mation of energy in the person himself who lifts the weight,. 
the equivalent of which is represented by the mass multiplied: 
by the height to which it has been raised in opposition to the: 
force of gravity. Increasing the distance between a mass of. 
matter and the centre of the earth is suggestive of what 
takes place when, say, an india-rubber cord is extended. * 

Now assume. two gaseous molecules in absolute space : pro- 
pelled against one another by equal amounts of energy, the . 
effect of striking one another would be to reverse the “4 
tion of motion, the molecules separating farther. and farther 
from one another. | 

In the case of, say, our atmosphere, the gaseous molecules 
are under the influence of two forces, viz., energy and : 
gravity ; the former tends ito push the molecules apart, and 
the latter pulls them towards the earth, and the consequence 
is that the molecules are under a condition of stress, impart 
d they become 
separated farther apart ; increase the force of gravity,and the © 
molecules are brought closer together. Now I am ed 
to regard gaseous molecules as elastic springs, and that they — 
do not possess the power of indefinite expansion, for the 
logical outcome of the present theory seems to me that our. 
atmosphere should diffuse itself throughout space and leave 
the earth altogether ; at the same time I confess I am sorry 
that I have involved myself in an argument on the molecular = 
theory of gases, for arguments of such nature are at the best. 

imply mental exercises which seldom lead to results of: any 
practical value. | 


gaseous matter: energy is combined with matter, but in 
case of matter in motion it is only associated with it. = 7 
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The present theory of matter is more or less connected 
with the agnostic theory of creation, and it seems in effect 
to be assumed that in some mysterious manner matter pos- 
sesses the power to change its own properties ; for example, 
our physicists admit that matter attracts matter, but at the 
same time they assume-thet molecules in the gaseous con- 
dition can set up a repulsive force when approaching one 
another, and the general outcome is that the atoms of matter 
and their associated forces are the only immortal entities in 
existence, and that they possess within themselves the power 
to create solar, stellar, and terrestrial systems, and it logically 
follows vital organisms also. 

If I were asked to define theorists as contrasted with 
practical men, I describe the best = 
a ing mental capacity in an equal degree, the chie 
aif erence that the one thinks he knows 
and the other recognises the fact that he does not know. 
It is contended that those who are capable of realising how 
little they really do know are the more receptive to the 
teachings of our great Schoolmaster, Nature, and that being 
so, they, on the whole, make fewer mistakes. The following 
passage occurs in a published letter of Dr. Silvanus Thom 
son in the Electrician of the 23rd ult. :—“ Only a half- 


educated electrician would dream of applying a law that is 


trué of steady currents to currents that are not steady ; ” but 
this is what the distinguished physicists who formed the 
British Association Unit Committee did do, until such time 
that Lord Rayleigh called attention to the errors which had 
been made, and I suppose Dr. Silvanus Thompson would 


hardly describe Sir William Thomson or the late Fleming 


Jenkin even, as half-educated electricians. Now, I myself be- 
came acquainted, in a very practical manner, in 1856, with the 
difference of behaviour of transient and steady currents by 
observing what followed as a consequence of a lightning 
discharge striking a telegraph wire and bursting up the 
apparatus. What then took place taught me the conditions 
which lightning protectors should be designed to fulfil. In 
1859 I had to deal with inertia resistance in connection with 
telegraph circuits under another t, and my late brother, 
C. F. Varley, was well aware of the inertia opposed by all 
electric circuits, but more especially electro-magnetic circuits, 
and he turned it to account when designing his translating 
apparatus. In 1862 I observed that no two different 
samples of copper, although adjusted to an equal resistance, 
had precisely the same action on a galvanometer when 
a current divided itself through them. A few years later 
this fact was generally known and intelligently dealt with 
by manufacturers of differential galvanometers, nevertheless 
it was overlooked by our physicists. | | 

The opportunities poss by endowed scientific pro- 
fessors for making purely scientific advances are much greater 
than those possessed by a busy practical man, and they ought to 
lead the way, as Faraday did. That they do not do so arises, I 
believe, from the character of their education, which results 
in an almost entire devotion of their energies to mathema- 
tically investigating mental Work of such 
description is for the most part simply a mental exercise ; it 
may be of a very 9 order, but nevertheless (so far as real 
progress is concerned) of very little more practical value than 
clever chess-playing. 

Exception has been taken to my speaking of the + pole 
of an induction coil. Of course it is generally known, although 
my critic, “ N. 8.,” would not seem to be aware of the fact 
that when the secondary circuit of a Rhumkorff coil is closed 
through a path of great resistance, such as that opposed by 
high vacua and air spaces, that the discharges are in one 
direction only. | 

I have discussed this matter at considerable length in pre- 
_ vious communications, for it is a subject I have gone into 

deeper than, I think, any of our physicists, as I hold that it 
forms the basis of the dynamo, and also of transformers. 
Whether the views I have published have been grasped by 
our physicists generally I cannot say, but one at least who 
writes much, talks'glibly, and does not consider himself half- 
educated, had the good taste to describe my views as absurd, 
when giving evidence in the Law Courts, but there is unfor- 
tunately abundant evidence forthcoming to demonstrate that 
our léärned physicist’s confidently expressed opinions, have 
not any real claims to be considered infallible. : 

Perform the following experiments :—Transmit rapidly 
one after the other a series of transient currents of short 


. develo 


. throug 


duration through the primary wire of an induction coil, jn. 
cluding a galvanometer in the circuit ; when the circuit is 

it will be observed that the energy unlocked in the galvanic 
battery and transmitted through the primary wire, 28 inthe 
cated by the galvanometer, is much less than when the 
secondary circuit is metallically closed ; and that being go, it 
is evident that the closing of the secondary circuit, which, it 
may be remarked, is DT insulated from the galvanic 
battery and the primary,wire, has in some way or other re. 
duced the resistance opposed to the passage of transient cpr. 
rents. The explanation which has been given in previong 
communications of this gers oom is that when the 
secondary circuit is open, the passage of current through the 
primary wire involves magnetising the iron core; in othe 
words, energy has to be occluded in the iron before current 


can pass, and this involves time; but when the seco 


circuit is closed the energy, instead of being stored, seems o 


rebound, passing through the secondary circuit, where it, 


becomes dissipated in the form of heat through the medinm: 
of current which it develops, and as the closed nig : 
circuit affords an outlet for the dissipation of energy, thereis: 
not nearly so much resistance opposed to the unlocking of 
energy in the galvanic battery. | à 

The specific inertia resistance of copper is probably many 
hundreds of times less than that of iron ; were it possible to 
obtain copper having no inertia resistance, then no mag. 
netism whatever would be developed in the soft iron cores of 
transformers when rapid alternations are being sent throngh 
the a circuit, assuming, of course, that the | 
circuit is closed metallically by a short conductor. All cireuité, 
especially when in the form of solenoids, do, however, oppose 
inertia resistance, and in proportion as they do so relatively 
to the inertia resistance of the iron core, magnetism becomes 
in iron cores of induction coils and transforment: 

If the terminals of the secondary circuit of a Rhumkorf 
coil be joined together by a wire, alternate currents will be 
developed in it when the battery circuit is closed and 
the primary wire; but when an air space divides 
the two ends of the secondary circuit, inertia resistance is 
opposed in the primary one, checking to a considerable degree 
the unlocking of energy in the galvanic battery, as the occlu- 
sion of energy in the soft iron core occupies time. The 
magnetism developed in the iron is the equivalent of the 
energy occluded, and when the soft iron core has become 
magnetised sufficiently highly the armature is attracted and the 
circuit divided by the make and break. The energy oceladed 
in the iron (in the shape of magnetism) now becomes rapidly 
dissipated through the medium of current developed in the 
secondary wire, the voltage of this current being | 
by the amount of energy previously occluded in the iron core, 
the number of convolutions in the secondary wire, and the 
rapidity with which the iron becomes demagnetised by the 
discharge of the statically occluded energy. Now, af the 
number of convolutions in the secondary wire is very great, 
and the interval of time in which the demagnetisation 3 
effected is very small, the voltage is raised high enough te 
create a path through an air space. : 

- It has been already stated that when transitory currenis 
are being transmitted through the primary wire of an induc 
tion coil, the secondary circuit being closed at the time, that 
the energy unlocked in the galvanic battery seems to re 
from the iron core through the secondary wire, i 
becoming statically occluded in the iron. We have here al 
illustration of the transmission of energy through spac 
Energy is unlocked chemically, developing current in the 
primary circuit, and energy is dissipated through the medium 
of current set up in the secondary circuit, such current being 
in the opposite direction to that of the primary one. | 

Those who are capable of looking at physics as one gres! 
whole, cannot fail to be struck with the resemblance of what 
has just been described to that of, say, an elastic bene 
pelled in what we may call a pri b, and W 
encountering an obstacle rebounds through a secondary 0D 
where the greater percentage of the energy which set the bal 
in motion becomes dissipated. 

In the case of the elastic ball, the vehicle of energy travels 
through both the primary and secondary paths, but i se 
case of an induction coil or a transformer, the vehicle 
energy, viz., electricity, does not travel from one path (0 
other, and the fact that the electricity does not do 80 887 
ports the contention of the writer put forward in previews 
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communications, that it is energy only, and not electricity, 
which is transmitted by lightning discharges, dynamos, and 


Now, assuming that the development of secondary currents 
in induction coils or transformers is due to a rebound of 
energy from the iron core, then the explanation of the tem- 
porary resistance oppesed in the primary wire when the 
seco circuit is open becomes clear enough, the energy 
can only rebound through the medium of current, and this 
involves a conducting path, and the only path available is 
the primary wire itself ; the rebound, therefore, opposes the 
current the battery is developing, and eo pure à checks 


the chemical action. In certain cases where the primary cir- 
cuit is.s solid conductor of section, the effect of the re- 
to set up currents to a greater or Îess 


LONDON COUNTY COUNCIL. 


THE usual meeting of the London County Council was held on Tuesday 
at the offices in Spring Gardens, Sir John Lubbock presiding. Afte 
dealing with some rage om business the Council proceeded to 
discuss at great length the adjourned report of the Parliamentary 
Committee, which was published in our issue of January 23rd. 

Mr. Acworth moved as an amendment on the subject of the Central 
London Railway, “That it be an instruction to the Parliamentary 
Committee not to offer evidence in support of any such purchase 
clause till such time as the new system of tunnelling and électric 
traction shall have been proved to be not only an engineering but a 
financial success.” 

A long discussion ensued but no definite decision was arrived at. 
A further report of the same committee contained the following :— 


London, Deptford and Greenwich Tramways Bill. 


This Bill proposes to authorise the construction of six new tram- 
be to extend the time for the completion of the lines sanctioned in 
, to authorise the use of mechanical power, and to change the 
name of the company from “The Southwark and Deptford Tram- 
ways Company,” into “The London, Deptford and Greenwich Tram- 


ways Company.” The Highways Committee are of opinion that 


Assent paf be given to the Bill on the following condition :—That a 


clause be inserted iin to section 73 of the West Metropolitan 
Tramways Act, 1889) fixing 19 years after the passing of the Act as 
the time at which the whole of the company’s undertaking shall come 

the operation of the purchase clauses of the Tramways Act ; 
that all the Council’s gen tramway clauses be inserted; that a 
clause be inserted for securing to the water traffic through Creek 
Bridge precedence over the tramway traffic across the bridge; that 
clause 17 and other clauses be made to apply to the Creek Bridge, so 
y due rovision may be made for protecting the interests of 
the Council therein ; and that the Council be not made a party to 
à agreement in the schedule to the Bill. We concur in the opinion 

the Highways Committee, and recommend— 

That upon the promoters of the Southwark and Deptford Tram- 
Ways Bill giving an understanding to amend the Bill in the manner 
required by the Council, the consent of the Council be given to the 
introduction of the Bill into Parliament.” 


Central London Railway Bill. 


way Hailway Bill, and the City and. South London Rail- 


oun given us further indications as to the policy to be 


assist, organise and control technical education throughout London | 
and the whole country. The Goldsmiths’ bee Nr has founded and | 
endowed what promises to be a very valuable i 
Cross. The so-called Polytechnics form an important 
scheme of the Charity Commissioners; of these the Northampton | 
Institute in Clerkenwell does not call for assistance at present. The 
People’s Palace, Mile End, which is very successful, owes a very great ; 
deal to the Drapers’ Company, which will probably take.over the whole 
financial responsibility of its technical school. The Regent Street ; 
Polytechnic has been at work for many years, and the committee 
received the most gratifying evidence of the value of its teaching, but 
it is greatly hampered for want of funds ; indeed it has been hitherto. 
chiefly maintained the princely munificence of Mr. Alderman 
Quintin Hogg. Several other polytechnic institutions are in contem- 
lation, and large sums of money have been collected, or promised 
or them in connection with the schemes of the Charity Commissioners. 
Those in the most advanced state are the Battersea and Boro’ Road 
Polytechnics, then follow the St. Pancras, Chelsea, and Holloway. 
Polytechnics, and other schemes.are in various stages of progress. 


- 


PROCEEDINGS OF SOCIETIES. 


Manchester Association of Engineers, Saturday, 
: January 24th, 1891. | 
DYNAMOS: THE CONSIDERATION OF THE CHIEF 
FEATURES WHICH REGULATE THEIR APPLICATION. 


By A.B. BLACEBURN, Assoc. M. Inst. C.E., Assistant Manager, Messrs, 
: Mather & Platt’s Electrical Department. 


(Concluded from page 143). 


® In fig. 10 the results for constant speed are plotted. The volts in 
the shunt machine fall, whilst those in the series rise as the current 
rises, by employing compound winding, the mean of the two effects is 
obtained, and the volts can be kept practically constant over a wide 
range, without change of . By proper proportioning, the pres- 
sure can be made to rise slightly with increased load, and the fall in 
speed of the engine, which to greater or less degree occurs wherever 
mechanical governors are employed, can be ere for, and even 
the varying loss of pressure with different loads in a long main con- 
ductor is under control. It is not, however, possible to compensate 
exactly in such cases as lighting circuits, where some lamps are close 
to the dynamo and some far away. ne | 


Fia. 10.—LoAD CURVES. 


In machines in whichithe convolutions_on‘thej armature are exces- 
sive, it is necessary that the series winding bear a large proportion to 
the shunt, in order to compensate for the loss of pressure due to high 
resistance and obliquity of the field, but where the magnets are 
tively powerful the correction is small. For example, in a Man- 
chester dynamo for 100 volts and 320 ampéres the series coils at full 
load contribute 45 per cent. of the whole magnetising current, whereas 
in the Edison-Hopkinson for the same output it is only 20 pe cent. 
from which it follows that in the latter the lead is less v . 

In the series dynamo, up to the point at which the magnets become 


| turated, the current and pressure grow together, ond this, sup- 
posing on the speed to remain | constant, the waste field and the loss 
ue to armature resistance are both increased by the r current, 
so that at the terminals the electromotive force begin to fall 


The chief uses of the series machine are for motors, or for high 


| 
| 
expressed by the council, and recommend—That the seal of the’ | 
council be affixed to the petitions against—(1) The Central London | 
Railway Bill. (2) The City and South London Railway Bill. | 
On the subject of technical education the report states :—The City | 
and Guilds Institute (which has not asked for any pecuniary pere) | 
is doing a most valuable work as regards the highest form of techni 
education at South Kensington, and in its excellent school at Finsbury ; 
also it does a great deal by a system of examinations and its to 
| 
| 
Tue élsewhere compared the primary and secondary | 
| at he wame time ; destroy the brattice, and instead of 
à ammnission of py taking place through two defined 
| ical phe- 
or fulcrum ; the production of motion involves 
at least two atoms, and all motion äs relative to | 
inettia, and theoretically a weight cannot ‘be lifted witho | 
‘the eatth—the earth is the base or fulcrum of al | 
machines—the inertia of magnetism is the resist- | 
it tit Gest the specific magnetic inertia of iron is se great | 
be no such — as the economical transmission of energy | 
: through the medium of dynamos and transformers. . RE | 
i | | 
City and South London Railway Bill. : 
agent has and submitted to us the | 
: 4708, but, as the time when the itions must be deposited is at } | 
previous band, re have approved the petitions subject to any opinions to be SE 
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tension for arc lis ta, worked in series. As a motor, where it has to 

be started with the load on, thé resistance of the magnet coils added 

to that of the armatures, moderates the flow of current when switched on. 

There will, however, be great changes of speed with variable load, unless 
regulating 


a resistance is applied. For the propulsion of locomotives 
tlie.series:wound ‘motor possesses. the advantage of exerting a very 
powerful torque at slow speeds, as the back electromotive force gen- 
erated there being small, extra current passes which not only adds tothe 
force of the armature, but:.also strengthens the magnets. For arc 
lights the magnets should be. well saturated, otherwise fluctuation in 
pressure and current occur.with every variation in the resistance 
caused. by the distances between the carbon points g; when 
these close there is a rush of current, which, with non-saturated 
magnets would be‘ still further augmented by increase of pressure, 
due to the consequent increased excitation, and this acting on the 
méchanism of the lani 
in turn an excessive of current. 

In the shunt dynamo variation in load, as already explained, 
causes considerable variation in pressure in the inverse sense. Where 
constant pressure is required. as in supplying incandescent lamps, 


_ compound. machines are therefore generally emiployed, but where 


intended to run in parallel, and where changes of load are small or 
the engine governor. is not sensitive, shunt machines answer as well. 
For charging accumulators they are necessary, as if by slipping of the 
belt or other cause; the pressure falls below that of the opposing 
electromotive force of the cells, the current runs back into the 
dynamo, making it.run.as.a motor. This, however, in the shunt 
machine tends to increase the speed and checks excessive discharge, 
but, if it were series wound the polarity would be reversed, and it 
would generate current in the same direction as that flowing from 
the cells, causing a violent discharge to the detriment of both. A 
shunt wound motor can be run at approximately constant speed with 
either full load or no load, but care must be taken to avoid such 
overloading as would bring it to a stand, when by all back electro- 
motive force being done away with, excess of current would injure 
the armature.  . 

In a dynamo at rest there will be little if any magnetism. - After 
starting, excitation depends on an infinitesimal current from the 
armature reinforcing the field, whereby a further increment of pres- 
sure-is established, and the mutual reaction soon raises the strength 
to the full limit. The time required depends on the residual mag- 
hetism, and on the proportion ‘of iron to copper, and may vary from a 
few seconds to many minutes, being test in anew machine. For 
every speed there is a point at which the product of the current into 
the resistance creates an opposing force equal to the pressure generated 
by the armature, and no further rise of pressure can take place 
without increase of speed.. In a series machine, as excitation is 
effected by the main current, the circuit must of} necessity be closed, 
but in the shunt machine, if the main circuit be closed at starting 
there will often be a difficulty in exciting, unless the speed is tem- 
porarily raised above the normal, for owing to the path of low 
resistance offered by the main circuit, the pressure at the terminals 
is pulled down, and less current flows round the magnet circuit. In 
the compound machine, as both sources of excitation are employed, 
it is generally best to keep both circuits closed. ~ | : nea 
.. When it is desired to change the direction of rotation, the lead of 
the brushes has to be changed to the opposite side of the neutral line, 
and their inclination reversed, so as to prevent them tripping against 


the commutator. It is also necessary to change over the connections 


of the magnet coils (which is most conveniently done by crossing the 
leads from the brushes), for as the armature conductors now cut the 
lines of force in the reverse direction, the positive and negative si 
at the brushes is and if the connections were unaltered the 
reversal in the armature would change the polarity of the magnets, 
which would again reverse the flow in the armature, and so on ad in- 
finitum. It follows that while it is immaterial which pole be north 
and which be south, there is only one way of connecting up for each 
direction of rotation with which the ine will work. 
_. When working with the same induction, the proportion of copper 
to iron:in various sizes of machines will remain approximately the 
same, and with the same pape velocity the outputs will be nearly 
as the weights. Fig. 11 shows the general form of the curve for 
various sizes of Edison-Hopkinsonmachines for from 12 to 150 electrical 
horse-power. It should, however, be noted that in the case of the larger 
machines, the curve of actual velocities is drawn to suit direct drive 
off the shaft of such engines as those of Messrs, Willans and Robinson, 
otherwise velocities 25 per cent. greater would be admissible. It is 
not desirable to stint the copper, but it should be so disposed that the 
lost is a minimum ; for this purpose, on the armature, there 
should be a few turns of large section, and on the magnets greater 
length or section, according as they are shunt or series wound. These 
conditions can, however, only be fulfilled when the iron is also plen- 
tiful. If it were not the same quantity of copper might still be em- 


_ ployed but with diminished efficiency, and it can only be in special 


. “Case, where light weight is of greater importance than either efficiency, 
_ «durability, or cheapness, that little iron can be tolerated. 


‘The load which a dynamo will carry is limited either by such 
- strength of current being attained that any increase would cause a rise 
- of temperature injurious to the insulation of the conductors, or else 
‘by the obliquity of the field and self-induction becoming so great as 
_ to prevent proper reversal in the sections under commutation. The 
load is therefore greatly dependent on the relative section of the 
magnets and armature, and current turns on each, the number of the 
latter being affected by the resistance of the air space. 
- In the drum armature the self-induction is least whilst in the ring 
the ventilation is generally better, the result being that for small 
. machines, electrically, there is little to choose between them, though 
for these and for high tension machines there are points in the con- 
struction of the ring which have special advantages. 
Tn the drum as the coils overlap at the ends, if the insulation of a 


would unduly separate the carbons, causing — 


a 


te 


section fail it is generally necessary to rewind the whole;-and 
owing to the ovaclapiiae there may be great difference of ai 
existing between contiguous wires, tending to produce short circuits,’ 
In the ring armature, each section is separate, 80 that.short cirenits 
are less easily produced, and — more easily effected. For. large 
sizes, however, induction troubles are greater, and as large drum arme. 
tures can be wound with a different arrangement of end connections 
and in a more symmetrical form, by using spiral strips, they are to be’ 
preferred. The round conductors are replaced by bars which: 
allow of a larger section of copper, as the insulation takes up. 
less room. It is n to make the bars thin on the face in 
order to prevent undue heating, caused by local currents ‘started’ 
in them, between opposite sides as they pass through the 

field between the polar tips. Frequently, still further to reduc 
loss from this cause, they are laminated, and a gradual widening of 
the air space towards the tips of the magnets, by preventing 


Output at 2,900 feet. 


Output at 29,000 feet. 
Iron in armature, 

ins Output at 29,000 feet. 

Copper in magnets, 


Fia. Dynamo. Ratios or Output To WEIGHT, 


abrupt change in the strength of field is also efficacious in this dire 
tion. In a dynamo working with an induction of 12,000 lines to the 
square centimetre, if the width of a solid bar exceeds a quarter of an 
inch, with a peripheral velocity of 1,800 ft. per minute, it is difficult 
to prevent excessive heating from this cause. Ne, 

e density of current which can be carried by a conductor varies 
considerably, according to the intensity of these eddy currents, the 
conditions of temperature under which the machine is working, 
length of runs, depth of winding and section and means ‘for yentila- 
tion. No general rule can therefore be given, as it may vary from 1 
to 2-4 amperes per square millimetre in the magnets, and 2:5 to 6in 
the armature, but it is not difficult, from experience in a few cases, to 
determine the proper size for any particular winding. 

In selecting a machine it is always desirable to ascertain what is 
the rise of temperature to be expected after working. It used not to 
be uncommon to find machines with armatures which heated to 
nearly boiling point of water, and though many have lasted for years, 
there is always a gradual decay of the insulation going on, which 
together with expansions and contractions of the metal and working 
strains, finally loosen the conductors in their places. ‘The tendency 
has been constantly to reduce the temperature, and the Admiralty 
specification, which is intended to cover the most trying conditions, 
limits the rise to 40° Fah. Such a low figure, however, entails a very 
expensive machine, and for general purposes fully double this mse, 
may be permitted without any risk whatever. Rise of temperature 
in the armature also has the effect of reducing the pressure, 
the co-efficient of resistance of copper increases, so that in & 
in which the current density is high there may be a 
difference in the performance after it has had time to warm up, which 
will necessitate an increase of speed. 

The commercial or net efficiency of a dynamo is the ratio of the 
electrical energy, available for use in the external circuit, to the total 
mechanical energy absorbed. The difference between the two veg 
made up of losses due to friction, to eddy currents, and to heating 
the armature core due to its being magnetised first in one direction 
and then in the other, together with the further losses due to arm 
ture and magnet coil resistances. 

The electrical or gross efficiency is the ratio of the power availble 
in the external circuit, to that pet of the energy transmitted by 


Iron in magnets. 
on Actual speed. 


belt which is converted into electrical energy, that is, to the elec 


trical energy in the external circuit plus whatever is lost in ov 
coming the magnet and armature resistances. In the earlier 

the losses from all these sources, especially from armature aah. 
were so high as often to reduce the net efficiency to below 60 per 

In recent machines it is rare to obtain a return of less than 90 Pp 
cent., and in the best machines it amounts to over 90 per cent., some 
times reaching 95 per cent., but small machines, or those run at very 
slow speeds cannot be expected to give so high a return, # 
resistance of the armature conductors will be high. For this reason 
it is only for the sake of coupling direct to the engine shaft, 
gaining in compactness and absence of belting, that very slow ‘die 
are much employed. Very high s again, possesses the same ane 
advantages common to its use with other classes of machinery, 
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d velocity of from 1,800 to 3,000 feet per minute at the periphery of the which the full discharge of the storage stations would be incapable 
ane ' armature is now commonly ado r of meeting; and that the economy arising out of the employment of. 
rcuite, The mechanical strains which are likely to be injurious are con- the generating units, during otherwise idle hours, compensates for the 
ireuits fined to the armature. The chief one is the stress on the conductors, loss in conversion. | Da 

r large tending to make them slide on the surface of the core. In small _ Careful tests of the first continuous current transformer designed. : 
arma machines bands of brass wire wound closely round the circumference by Mr. F. King, made last August in the presence of Mr. Raworth, 


uce sufficient adhesion to keep them in place, but in large 
machines it is desirable to provide a positive means of driving, for 
which purpose radial metal can be let intothe core. A consider- 
able factor of safety is requ in all parts of the armature, because 
accidental short circuits in the external circuit are liable to cause 
gudden rushes of current, producing enormous transient strains, 


which may cause the conductors tc be displaced, and may per- 


manently strain the shaft, The latter effect is specially liable to 
occur in machines in which, owing to the mn. of the pole pieces, the 

etic attraction of the core is not eq balanced. This is a 
defect sometimes found with single circuit dynamos in which the 
section at the extremity of the poles is much reduced by being 
ta off. The armature may then be attracted towards the magnets 

h a pull amounting to many-times itsown weight, and even under 
normal conditions of working, this is liable to make the bearings 
heat. It can, however, be remedied by placing the armature eccentri- 
cally in the fields, so that on the side where the pull would be greatest 
the air space is increased. There may: also be end pull if the core 
pr unequally beyond the bore of'the magnets. 
The materials at our disposal for insulating purposes are divisible 
into those which are rigid or flexible, combustible or incombustible, 
damp or oil-proof orthe reverse. All the most useful qualities cannot 
be combined in one material.- For the insulation of the commutator, 
it is difficult to imagine anything more suitable than mica, its price 
is, however, too high, and it is not sufficiently flexible to'be applicable 
for all purposes. Fibrous materials, treated with varnish or India- 
rubber, are almost compulsory for the insulation of the conductors. 
These will withstand as high a temperature as on other grounds it is 
at all desirable to permit, and with care and cleanliness may last for 

. There is, however, no denying thatowing to their. yielding and 
absorbent nature they form the weakest link in the. structure, and 
any small leakage set up is rapidly extendéd, owing to the charring 
of the material. Possibly in the future the skill’ now.so abundantly 
brought to bear on the production of artificial substances will place 
. fresh materials at our disposal. 

In general proportion and design the dynamo has arrived at a 
stage at which little radical change can be expected. The efficiency 
is already so high that increase is scarcely possible, and, as far as 
consideration of cost of power is concerned, a differeece of 5 per cent. 
one ye | or the other is rarely of much importance, but seeing that a 
_ high efficiency is accompanied by a reduction in heating, in sparking, 

and undue strains generally, it betokens a thoroughly sound and 
' weliable machine, requiring the minimum of attention, and therefore 
to the purchaser carries with it a warranty of satisfactory performance. 
- Future improvements will probably chiefly consist in details of 
construction, labour saving in production, and perhaps new and less 
perishable materials for insulation. Abolition of the variable sparking 
point is the most me purs problem which remains to be solved. 

In working it should never be forgotten that though few pieces of 
machinery, even of simpler construction, requires so little attention, 
the dynamo will not stand neglect or unskilful handling, and amply 
a moderate amount of care bestowed on it. 

have to express my thanks to Messrs. Mather & Platt for the 
facilities which they have afforded me at their works for the prepara- 
tion of this paper. 


Institution of Electrical Engineers. 
“DISTRIBUTION OF ELECTRICITY.” 
By WEBBER, RE. 
(Abstract of Paper read on January 22nd.) 


“4 September, 1889, I read a paper before the British Association at 
ewoastle, on the subject of the “ Distribution of Electricity in parts 
of Chelsea and Kensington, with Accumulators as the main source of 


apply. 
The adolescence of the system being safely reached, the Institution 
will be naturally desirous to know if the combination described in 


_ 1889 as “ Accumulation of the main supply from a generating station 


in storage stations, situated at suitable distances from one another,” 
Is 
“) As regards the charging of the accumulators at high pressure, 
+ a discharging for distribution at low pressure, and effecting the 
c ay necessary to the same by the special automatic arrangements 
be e system designed by Mr. F. King 
in actual use ptedly in each of the four storage stations now 
The arrangement then described showing three units of generating 
plant in series, charging one of the half batteries in each of the three 
fe stations, with a current of 75 ampéres and 1,500 volts in the 
peeing mains, in combination with the automatic regulating plant 
4 which the changes of the half batteries in and out charge and dis- 
TT are made, have been in daily use. 
has hee eTCUEY Cups and contacts have behaved perfectly, and there 
een absolute freedom from heating in any of them. 
© very small amount of alterations that have been since neces- 
À. à proof of the care with which the Electric Power Storage 
er + made trial of the regulating apparatus before putting it to 
for the Chelsea Company. 
md supplementing of the main supply by means of continuous 
it transformers is a portion of the system of which our year’s 
er has gone far enough to satisfy us that it is an efficient and 
way of providing for the increase in demands for current 


ineer of the Brush Electrical Engineering Company, gave the: 
following results :— 


Volts. Amps. Watts, 
588 64 937,682 
No. 2 test... wi 606 72°5 43,935 
No. 3 test... ++ 604 72°5 48,790 


Secondary. Efficiency. 
Volts. Amps. Watts. Por cont. 


No. 1 test 1105 280 30,940 82 
No. 2 test 1115 327 36,460 829 
No. 3 test 1115 320 35,680 81 


The total weight of the machine is 4 tons 7 cwt. 2 qrs. . 

The field magnet armature and shaft are carried on a cast-iron bed 
and pedestal, having an over-all length of about 6 feet, and a height 
of about 3 feet 6 inches. 

The armature is ring type, carried by a 34-inch shaft, having two 
commutators, one at each end. The pri circuit, or motor, com- 
mutator has 72 sections; that for the sara en generation has half 
that number, namely, 36. | 

_ The primary circuit on the armature consists of 72 segments, ‘120 
inch diameter copper well insulated wire, corresponding to the num- 
ber of c: tator sections, having a conductivity resistance, measured 
at opposite segments of ‘1755 ohm. : 

The conductor forming each section is wound in an ebonite channel 
laid between the copper strips which form the secondary, or gene- 
rator circuit, and arranged in a single on the outside, and a double 

e secon or generator ci is composed of copper stri 
‘0593 of an inch slot area, in 36 coils, each of which ts ovninbstet: 
with a section of the right-hand commutator. The conductivity re- 
sistance is ‘0087 of an ohm. mire 

The core of the armature is composed of charcoal iron rings ‘022 
inch thick, insulated from each other, the external diameter of which’ 
is 174 inches, and inside 84 inches. 

The weight of the iron in the field magnets is 2 tons 11 cwt. 2 qrs. 
They are wound with ‘095-inch copper well insulated wire in 20 
layers, having 2,720 turns on each limb, and have a conductivity 
resistance of 18°9 ohms, being connected in parallel with the dis- 
charging mains. à 

The behaviour of this machine, both as regards heating and spark- 
ing, has been throughout all that can be desired, and as the type im- 
proves, we expect an improyement in efficiency. : 

Mr. King has favo me with the following remarks :— 

“The peculiar advan of the combination of transformer and 
battery circuit which is at work at Chelsea, are the ability to, at all 
times, use the transformer to its fullest capacity, and therefore 
greatest efficiency both in engine, dynamo, and transformer; and the 

absolute regularity with which the potential at the secondary, or 
generator, terminals of the transformer will follow the varying poten- 
tial at the junction with the feeders tothe distributing main. : 

“ It is, of course, easy to see the reason why the machine behaves 
in the matter indicated. Any fall in the potential of the DT 
mains means a reduction in the intensity of the magnetic field in 
which the armature rotates, and with a constant motor current this 
reduction of magnetic field means an increase of speed, until the 
number of revolutions is sufficient to raise the E.M.F. in those mains 
so as to react on the fields. 

“The action of the machine, therefore, is consequent on the in- 
tensity of the magnetic field, created by the E.M.F. existing at any 
moment on the discharge mains, and the strength or current in the 
primary circuit, which will cause variation in s sufficient alwa 
to produce at the secondary armature an E.M.F. equal to that of 
discharge at the station.” 

THE PARKER (WOLVERHAMPTON) C.C. TRANSFORMER.—The tests 
of the manufacturers, which have not yet been verified by us with 
working loads and long continuous runs, show that : — 
~ Ist. With an output of 1,600 watts, the efficiency is 814 per cent. 

2nd. With 20,000 watts, it reaches 894 per cent. 

3rd. At 40,000 watts, it attains 92 per cent. 

The weight of the machine is 5 tons, and the floor space required 


for it is 7 feet by 3 feet. 7% 

The armature is of the drum . The primary is wound with 200 
turns connected up to a commutator with 100 bars. The secondary 
has 80 turns connected to 40 bars in the commutator at the te 
end. The diameter of the core is 14 and }$ths inches, and of the 
finished armature 16 inches. Its length is 22inches. The winding of 
the primary is for 540 volts and 75 am , ani of the secondary 108 
volts and 390 ampères, with a speed of 550 revolutions ; the resistances 
of the primary and secondary and of the magnet, respectively, being 
‘17, "001, and 8 ohms. 

Laurence Scorr’s 40-Unir C.C. TRANSFORMER.—The following 
description of it has been given me by the makers :—The conductors 
on the armature are laid in deep and narrow slots milled in the iron 
plates comprising the core; the low-tension conductor, which is of 
copper strip, being disposed in the bottom of the slots, with the high 
tension, of fine stranded cable, above. There are 88 of these slots, 
each 1'8 inches deep and ‘22 of an inch wide; one of the low and five 
of the high tension conductors being in each slot. The mechanical 
advantage of this arrangement is that it is impossible for the con- 
ductors to slip over one another to the smallest extent. There are 44 
sections in each commutator, the low tension having one turn per 
section, and the high-tension five turns. 
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Ventilation is secured by. hollow spaces left between the shaft and 
each commutator, extending along the shaft to each end :of the core, 
where $-inch s are left, extending to the outside of: the arma-: 
ture. The high and low tension circuits are insulated from one 
another, and from the armature core, by mica everywhere, except at 
the vertical ends; and as an additi precaution against the one: 
breaking into the other, caps of brass wire gauze in electrical connec- 
tion with the shaft, but carefully insulated from the conductors, are 
arranged between the two windings at the ends, so that before the 
high could break into the low tension circuit at either end of the arma- 
ture, it must come into contact with one of these caps, and therefore 
with the frame of the machine. In the core itself, the iron plates 
effect the same object as these caps, as they are purposely put in elec- 
trical contact with the shaft. 

The weight of the whole machine is 65 cwt., and speed 660. 

Current-density in high-tension winding with 375 amperes = 2,450 
amperes per square inch.. | 

Current-den:ity in low-tension winding with 75 ampéres = 2,080 
amperes per square inch. 


Loss in high-tension winding, hot = 1,425 watts. 
» .10Ww. ” ’ » = 945 ,, 
» field magnets 
_ Current in 37 ampères. 
Electrical efficiency ... = 937 per cent. 


ong list of testimonials from customers, which without exception 
are unanimous in praising the constancy, regularity, and perfect 
steadiness of the supply. | 
This variation in the anticipated demand has been marked by 
its inequality in various parts of the same district. Thus, in one of 
the new residential gardens in the Chelsea district the custom on one 
side is rather above the average, whereas on the other side—consist- 
ing of 15 or 20 houses of an average rental of £400 a year, in front of 
which mains have been lying ready to supply for more than a year— 
as yet, in only one is current being supplied. 

To provide for such contingencies as this in the first instance, 
would have entailed a first outlay in insulated copper, and a conse- 
quent idleness of capital, which prudence forbade. In some cases the 
growth of demand at certain spots overtook the means of supply, 
with a temporary sacrifice of maintenance of the full mean statutory 
pressure. 


The Chelsea system having started before most others, special ex- © 


perimental Board of Trade rules had to be summarily compiled, and 
these were more or less on their trial. The authorised rules, which 
dealt in an important way with the question of constant pressure, 
were only issued in November last. 

As regards the efficicncy of the generating plant, I will remind my 
hearers that the unit «f power is one Willans and Robinson G.G. 
engine, geared direct to a 40 to 42 unit dynamo, which, running at 
its normal specd, can yicld 70 to 75 ampéres at 500 to 550 volts. This 
plant, when in full use, is run charging a distant storage station from 
midnight to 3 p.m.; and from 4 p.m. to 11 p.m. It runs, by means of 
the same charging mains, a C.C. transformer (already described) 
placed at the same point. . 

In practice, the yield in the first period is— 


38 units during 14 hours = 532 units. 
In the second period— 


44 units during 7 hours = 308 


Total in the 24 hours = 840 


The tests of our Babcock and Wilcox boilers show an efficiency of 
10°2 lbs. of water per lb. of combustible (ash and firing up being de- 
ducted) ; and also that it has required 5°74 lbs. of combustible to pro- 
duce each unit at the terminals of the dynamo. 

This corresponds to 3°64 lbs. per I.H.P.—a figure which we are in 
process of reducing, and expect to reduce to 2°7 lbs. 3 

The average loss in the charging mains, and by conversion with the 
two means in use, is just 20 per cent., and in the distribution between 
the converting stations, or sources of supply, and the consumers’ ter- 
minals is 2 per cent. The 43 cwt. cf coal used in the generating 
stations to produce 840 units delivers 690 units into the company’s 
meters, or, as nearly as possible, 7 lbs. of combustible per unit of elec- 
tricity sold, which, at 25s. a ton, is less than ‘94 of a penny, but which 
I prefer to take at one penny, per unit, for fuel. 

The accumulators in our storage stations have now been in use for 
periods varying from 21 months to nine months. 

After 18 months’ full use, it was found, from tests made by the 
manufacturers, that one-third of the active material of the positive 
plates had been exhausted. During the latter six months of the same 
period—which may be considered a good example of normal rate of 
waste—the peroxide which has scaled off and fallen to the bottom of 
the glass cell and been removed has averaged half a pound per month 
from 15 plates, or half an ounce per plate. 

The general conclusion come to is, that under the normal circum- 
stances of charge and discharge of the Chelsea system the life of the 
brown plates can be calculated at three years at least. 

In a district like the north-east of the parish of Chelsea the 

_ average number of residences or shops within the area of a square cf 
.175 yards a side is 93, and assuming that our experience is correct— 
, namely, that cach will use on an average a maximum of 28 8-candle- 

power, or 35-watt, lamps at one time—then the total number will be 


2,500, and the current with a pressure of 100 volts required will be 880- 


ampères. It is safer, however to allow 10 ampères per house, which 
would require 930, or a section of copper in all the distributing 
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mains, leaving the station of 2 inches, at 1,000 ampères to the inch, 
In like manner, each pair of stems which conduct the current to the 
base of a “tree” covering 4 similar area will together have a section 
of 2 inches, assuming that the generating units deliver 

at a higher pressure between the terminals, for the more distant 


areas. | 

As the economical aspect of the use of insulated conductors, 
practice shows, in any comparison, that where a small section of 
copper in each conductor in the same line only is required, other 
conditions being alike, it is much cheaper to use insulation of the 
character of bituminous compound, in: ducts or “ ways,” of a small 
size and economical material, than to look for insulation to non-cop. : 
ducting supporting surfaces; with a large surrounding of air space 
subsisting in a subway of which the minimum first cost must be repre. 
sented by a substantial figure. 3 | a 

It is in connection with large mains that the engineer who has first 
adopted the use of a dielectric material to surround his copper first 
turns his attention to bare copper, with a view to obtain a saving in con- 
struction. The size of these mains is controlled by the distance be- 
tween the-points of source of supply for a given demand in a given 
area. 

Obviously, if these points can be placed nearer or farther apart, 
according to what may be called the density of demand, there can be 
found a fairly definite limit to the size of the largest mains, - 

The positions of the feeding points in the areas between the points 
of source of supply are so much governed by.,conditions connected 
with the routes and communications of streets, that their theoretical 
frequency can rarely be maintained. In this respect only, then, 
apart from localisation of demand, need there be any uncertainty as 
to their size. th 

But where the source of supply is a large generating station, dis. 
tributing at low pressure di into a network of mains over a : | 
area, say three-quarters of a mile a side, then I regard the adoption | 
of a system of underground construction, such as that known as Mr, 
Crompton’s, and used in part of Kensington, as unavoidable, owing 
to the necessity of using stems or feeders of large capacity. 
such a system is the natural outcome of the conditions under which —~ 
running machinery is the primary, and accumulation is the seeondary, | 
source of supply, with low-pressure distribution from one source. | 

On the other hand, when these conditions are reversed, the 
proximity of the sources of supply reduces the section of copper 
required for feeding the distributing network, and, as I have said, 
the cost of the underground works is by its simplification much 
reduced. Also, the position of the generating station is a matter of 
comparative indifference. | 

Accumulators used in connection with any system which benne 
distributes direct from the dynamo at low pressure can be 
only in the light of auxiliaries, and in no sense as a main source of 
supply, or even as a stand-by. So far as I have observed, they act. 
as little more than regulators, and are generally charged.and dis- 
charged at the same time, and therefore not really fairly treated, and 
cannot be expected to have an average life. | 

I am led at this stage to refer to the question of the candle-power 
of the lamp, to which supply companies refer when they give a 
popular estimate of the work they are doing. We hear of companies 
supplying 45,000 lamps, and others 100,000, and so on. Now, the 
question is, What do they mean? : 

Not long ago a “glow lamp” meant a 16 or 17 candle-power 
consuming 60 watts per hour. If a calculation is based on 
— it is certainly not one that exaggerates the position of the sup- 

iers. 
sé Most engineers, if they thought in numbers of lamps at all, 

10 to the nominal H.P. 

Now, I wish this meeting to understand that from the first I have 
been one of the few that have steadfastly opposed the 60-watt lamp 
being the standard, for several reasons. 

In Chelsea we have from the first endeavoured, in the true interests, 
I belicve, of an eventual large general consumption, to use the 8- 
candle lamp as our standard. In all circulars issued to the inhabitants 
and to customers we have consistently urged the use of that candle- 
power only, and the expediency, when more light is wanted at one 
point, of having rather two 8-candle-power than one pe 
We have pointed out over and over again that even in the ; 
houses, if there are no 16-candle-power lamps existent, their want 1s - 
never felt, and the multiplication of 8-candle-power at each point is 
far the best way of illuminating. : 

At the risk of having the appearance of an endeavour to multiply 
numbers, all reports and publications of the Chelsea Company since 
1885 have spoken of 8 to 10 candle-power lamps as the standard ; and 
I believe that by degrees this policy—the wisdom of which cannot, I 
submit, be doubted—is having its effect, and that grumblers at the 
cost of the light who began, in spite of our remonstrances, by using 
16-candle-power lamps, are gradually adopting eights. 

Any of my audience can have a practical example of the truth of 
what I say by visiting in succession Brooks’s and the Devonshire 
Clubs, which are almost next door to one another. In Brooks's there 
are not half a dozen 16 candle-power lamps ; in the Devonshire, I 
believe, there is not one 8-candle-power ; and yet I defy any uns« 

rson to detect the difference without being led to observe it by 
oo previously warned of its existence. 

If a glow lamp is proper! used, and placed so that the filament 
cannot be seen in all its naked dazzlement (so to speak) by the eye, 
8 to 10candles, or a 35-watt lamp, is amply sufficient at each point 
where light is required, under almost every circumstance of the 
of daily life. age 

While on this subject, I would remind the supply companies © 
the very hard facts that no assertions of theirs about their “ custom 
can refute, and these are, that candles and lamps in private houses. 
aud gas in shops, are being proved to be much more serious 71 
than they first pretended to allow. I think we may have our ow 


. Of the endurance or efficiency of this machine I am not as yet in a 
position to give results. | 
: ‘Of the efficiency of the service to the public in the Chelsca Com- 
ny’s district there has been ample evidence in the contents of a 
| 
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selves to thank for some of this, because we have encouraged an un- 

wise and wasteful application of our illuminant, and made it come out 
more costly than it need. FA 

In the case of shops we have erred still more. We have over- 

looked the. reasons for the successful rivalry of the Wenham and 

gas burners, and, instead of showing how electric light can be 

pie } more easily than other means for illuminating the tradesmen’s 


wares, we have followed the lead with a poor imitation of gas, which : 


obscures the vision of the passer-by, and makes it: impossible to 
examine the details of the articles exposed. I have studied this 
uestion in our own and foreign streets, and am convinced that, in 
the long run, electric lighting will suffer, for the reason that, what- 
ever its advocates may now say, a large number of tradespeople who 


are now employing it, after a trial of its use and cost, will return to 


that | 

The fature and ultimate demand in any locality is one of the most 

difficult problems that the engineer has to face. _ | 
In Chelsea we have come to the conclusion that out of five lamps 

installed in private houses two represent the maximum number in 

use at one time, and that we cannot expect that the gross earnin 


gs 
of each lamp installed will exceed 8s. 6d.; with the added fact that 
70 is the average number of lights installed in private residences.’ 


This gives 28 in use at one time, at a cost of a little under £30 per 
annum at 8d. a unit. SE 

I know that this compares unfavourably with such districts as St. 
James’s ; but Chelsea is an average residential district, and St. James’s 
is simply the cream of the world. | 

In the districts in Chelsea and Kensington originally allotted to the 
Chelsea Company the total number of houses in the streets and squares 
within the areas of supply is 1,258. This number includes all shops 
and residences, except those in quite the smallest streets. In this 
area the ultimate possible demand might be for 86,000 8-candle-power 
glow lamps installed, two-fifths of which—34,400—will probably be 
the maximum in use at one time. 

At present, of these houses 252 take current, in which actually the 
equivalent of 20,000 8-candle-power lamps are installed, and of which 
the maximum of about 8,000 are in use at one time. 

There are at present in the district four sources of supply, and 17 
intermediate points where a constant pressure is maintained. 

- The area within the parish of Chelsea which has been last added, 
and which contains no compulsory or scheduled streets, circumstanced 
as follows :—The number of houses is approximately 4,400. The pro- 
bable custom is likely.for a long time toe confined to favoured spots, 
in which the ultimate demand will be 230 houses, having 18,400 
lamps installed. The ultimate possible demand in this latter area 
cannot be estimated until a large portion of it is rebuilt. R 
Experience is showing that occupiers who take the light do so 
either as a genuine luxury and convenience, for which it is well 
worth paying, or else to follow a fashion. After those have come in, 
they are followed by the “ hesitators;” then there is a lull; and, 
finally, the conditions which originally deterred the majority make them 
holdoff for a very longtime. After that, the accessions will only occur 
when changes of occupation, and other infrequent events, take place. 


It would be to the advantage of the supply companies if electricity : 


could be called the poor man’s light. But when you consider that 
the cost to the company, together with that to the customer, of joining 
up a house, including the meter and safety apparatus, is, on an average, 
hot less than £12, it is clear that even the £50 occupier is still a good 
way off from electric light for domestic p es. 
_ +0 meet one-third of that total possible demand, the central station 
will shortly contain seven 75-H.P. units of power to charge the five 
stant sources of supply, and drive one transformer motor at each, 
with three 105-H.P, units to generate directly at low tension, and 
charge the storage reserve in the station when required to do so. 
: Without going into financial details, it is easily seen how the gross 
earning capabilities of the station and surrounding system of supply 
and distribution in its present state will exceed £13,000 a year when 
one-third the houses in the first area take current. How much of this 
may be expected to go to make up the net earnings is a matter I, for 
the present, may be allowed to forbear to suggest. 

A condition of the Chelsea system isthe means of maintaining 
yy constancy of pe throughout a network system of 
distribution. It has, with s ight variation of values, been maintainea 
in full work at each of our storage stations since April, 1889. 

Call € system of underground work used is the one known as the 
ender-Webber system, in which the cables can be drawn out with- 
out disturbing the ground. 

The network laid down in this system is situated along one or 

sides of 41 streets, squares, and gardens of Chelsea and Kensing- 
The total length, in yards, of line of route followed is 9,520— 
e i length of insulated copper cable, varying between 61/12 
e above, there are 14 mi i i i 
tabi ee 4 miles of pilot wires, making a total 


An 
2 PAT hacen weight of copper actually under the ground and in 


As i i 
rt Gen Crompton system we have the following 
. Jenerally speaking, if the section of copper in a pair of conductors 
ae and under, then a main po He 5-4 with red cables in 

md Nac 1s cheapest—increasingly so with small conductors. 

“me À inch and 14 inches the comparison varies according to 
pour ape Over 14 inches of section, then uninsulated copper 

Actual ars away the prize for economy. 
oma mee in Chelsea enables me to give an example of the 

I ety a three-2-inch-way line laid in one of the squares. 
casing The cost of supplying and laying the 
Profit, was at tle À 2 poe allowance for engineering 


For purposes of comparison, the cost of the surface boxes must be 
added to the above. Allowing draw-boxes for large angle changes of 
direction, and one service box for every two houses, we must add. 
2s. 3d. per yard, or a total of 8s. 9d. per yard, , iba hers setts 

On the three-wire system—for which provision is, I believe, always 
made in Mr. ‘Crompton’s mains—the three ways in the above example 
can receive two bitumen high insulation cables of 61/12, having an. 
external diameter of 1°71 of an inch, and one 61/15, with an external 
diameter of 1°40 of an inch. a are 

The section of copper in these three cables is 1°335 of an inch, and 
their cost per-yard in situ is 31s. per yard, giving a total cost of the 

_ This line is sufficient to convey current to all the 60 houses whic 

are situated along the route. 

If provision need bé made for half‘ the houses only, thén the 
cables em cost 18s. a yard, or at a total of 25s. 9d. for the main 
per yard. . 

In actual practice 324 yards is an unusual length for a distributing 
main, and the ends of the stems being nearer to one another, the 
section of copper may be less. 

Supposing that the space between the stones of the footway and 
the cellars of the houses did permit of the introduction of culverts 
for the passage and insulation of bare copper—which, as it happens, 
they do not—even then the cost of the mains must be less per yard 
than if constructed on the bare copper system: © 

As regards the question of depreciation, the London Chamber of 
Commerce has rather startled us. by issuing a circular, in which it 
lays down the rule that depreciation for mains with “ bare conductors 
insulated by means of glass, porcelain, or other such like impcrish- 
able materials,” may be calculated at 1 per cent.; while that on “all 
cables or other conductors covered with continuous insulation should 
be calculated at 5 per cent. 

Now, if that body had accompanied their statement by a few words 
of explanation as to whether the calculation is to be on the cost only 
of copper insulated in the one way or the other, we might have 
thought it worth while to discuss with them the question, even 
though it is quite outside their province to lay down any such laws. 
But as we are left to suppose that the cost of the whole structure of the 
main may be included in the figure from which the percentages are to 
be deducted, I really do not think it worth while to take up the time 
of the meeting beyond drawing marked attention to the document, 
which probably several present have seen, in the hope that some 
speaker, struck with the adventurous nature of the statement, as I 
have been, may be led to give an opinion on it in the discussion which 
I hope may follow. _ | 


ELECTRIC MINING MACHINERY. 


THE President of the Institution of Civil Engineers, when 
moving a vote of thanks to the authors of the pepe read on 
Tuesday last, well said that the application of electricity 
to mining operations fully deserves the attention of civil 
engineers, since it had been shown that the efficiency of an 
electric plant may be as high as 50 or even 75 per cent., 
whereas its rival, compressed air, cannot show returns of 
more than from 25 to 45 per cent. under similar circum- 
stances. The advantages of electricity for mining 
have often been discussed at various mining institutes, as 
also in_the technical press ; it was, therefore, most appro- 
riate that the Institution of Civil Engineers should invite 
essrs. L. B. and C. W. Atkinson to relate their personal 
experiences at Great George Street, Westminster. The 
authors, we are pleased to note, have confined themselves to 
hard facts, and gave descriptions of machinery constructed 
by Messrs. W. T. Goolden & Co., who have by this time 
acquired considerable skill in this branch of electrical 
engineering, the text of the paper having special reference to 
the application of electricity to coal cutting, pumping, and 
rock drilling. Messrs. Goolden & Co. prefer to use three- 
throw pumps for draining work, the reason being that the 
load should be as regular as possible throughout the 
revolution of the motor armature. The pumps and 
motor are mounted upon the same bed plate, the motion of 
the armature being communicated to the crankshaft by 
means of spur gearing, which, although noisy, gives satisfac- 
tion, and is preferred to belts as used by Mr. Frank Brain, 
the well-known pioneer in the application of electricity in 
mining work. The motor especially designed for this kind 
of duty has already been described and illustrated in our 
issue of the 23rd of last month, we need, therefore, only refer 
to such points which Messrs. Atkinson brought prominently 
forward in their practical paper. In the case of a coal cuttin 
plant, Messrs. Goolden experienced difficulties of a two-fol 
nature, viz., electrical and mechanical. In one case they 
used a 6 H.P. electric motor, driven by a dynamo having a 
normal output of 10 H.P. The distance between the motor 


_ and generator was one mile. Originally, both the motor and 
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dynamo were compound wound, the series coils on the motor 
consisting of sufficient turns of thick wire to nearly saturate 
the magnets with the large current developed on first closing 
the switch; but when running at a normal load, this series 
coil had little influence on the magnetisation, which was 
then affected by the shunt windings ; so that the regulation 
as to speed was nearly as good as if the winding had been 
simply shunt. This arrangement was found convenient for 
giving a good: starting power, and at the same time 
to ensure satisfactory speed regulation ; but in the case of 
coal cutting machines, the authors express a decided 
preference for.a series wound dynamo and a series wound 
motor for obvious reasons ; when the motor is being stopped, 
by the insertion of a proper resistance in the circuit, the 
electromotive force may be reduced to zero before breaking 
the circuit ; and further, if it is desired to handle the cables 
or disconnect: them, or to handle any part of the circuit of 
the machine after it is stopped, there is no liability to a 
shock should the insulation at any other point he defective. 

The chief mechanical problem in connection with these 
coal cutting machines has been the best form of cutter bars 
and cutter, and the best form of gearing to use. As to gear, 
the authors have tried chains of every description but had to 
abandon them all, and they have finally adopted cast steel 
double helical wheels, shrouded nearly to the pitch line. The 
form of cutter most usually adopted in coal cutting machines 
is that of a large disc or wheel with the tools fixed into its 
periphery ; the authors, however, have departed from this 
practice and adopted a bar cutter designed by Mr. Goolden, 
and they give a number of substantial reasons for their pre- 
ference. This cutter consists of a long bar, either taper or 
parallel, fitted with a coupling to unite it to the shaft of the 
machine, and having arranged on it a series of steel tools. 
The bar, revolving on its axis, acts like a milling tool, each 
set of cutters sawing its way through the material. The 
average length that can be cut without changing the 
bar for inserting new cutters, may be taken in hard coal 
to be about 40 yards, though as much as 80 yards have 
been effected without stoppage. The amount cut by 
the machine varies according to the nature of the seam, 
and the experience of the men working it ; but it may be 
taken that on the average, all stoppages being included, 20 
to 30 square yards per hour may be cut in fairly hard 
coal. e actual H.P. developed by the motor varied in 
different cases from 6 H.P. to nearly 15 H.P., but in the 
authors’ opinion 10 to 12 H.P. would seem to be a fair 
average for working effectively. 

Rock drilling machines, rotary and percussive, have been 
designed and made by the authors. e rotary drill, com- 
plete with its own electric motors, is mounted upon trolley 
wheels, applicable for coal or ironstone boring. The motor 
of 5 H.P. runs at 1,600 revolutions per minute, and is con- 
nected through bevelled gear and worm gear to the drill 
spindle which runs at 50 revolutions. It will drill in slate 
at the rate of about 3 inches per minute. The drill takes 
about 10 ee of current at a pressure of 110 volts. 
Experiments have shown that the ratio between the actual 
power on the drill shaft and the electrical power applied is 
about 40 per cent. HER 
_ For dealing with hard rock percussive rock drills are 
generally used, but the application of electricity to these, has 
so far, been limited, one of the chief difficulties being the 
construction of a really suitable percussive action driven by 
a rotary motion. | 

These are the main features of an interesting paper ; the 
discussion which is to be opened next Tuesday will doubt- 
less bring forth the experiences of other workers in the field, 
and we — to hear something from our American friends 
who have had an immeasurably wider practice in matters 
appertainiug to mining with electric motors than anyone in 
this country. | 


. The Electric Light at Portsmouth.—The installation 
at the New Town Hall has proved a great success, and the 
lighting of the grand hall, which is being frequently used for 
_ balls and concerts, is the theme for general admiration. With 
the view of a general introduction of the illuminant into the 
borough the special electric lighting committee of the Town 
Council have decided to consult Mr. Shoolbred. 


- utilised to work 


NOTES. 


The Electric Light at Durham Cathedral. —During 
the present week a series of experiments have been made in 
connection with the lighting of the cathedral by electricity 
and which, we understand, were thoroughly satisf On 
Tuesday, Messrs. E. Scott and Mountain, of Ne | 
erected what is known as a trial installation for the Dean and 
Chapter, and on the evening of that day, and also on Wed. 
es the choir was illuminated with 48 16-candle-power | 
incandescent lamps, 12 being affixed to each of the choir 
candelabra, and 12 to each of the gas standards within the 
altar rails. The illumination, as previously stated, was very 
satisfactory, the light being far superior to that afforded by 
the present gas lighting arrangements. One of Messrs. Scott 
and Mountain’s Tyne compound-wound dynamos, driven 
a small vertical steam engine, was placed in the stone 
and the current conveyed by means of cables to the fittings. 
mentioned, in the choir. The installation was witnessed by 
Canon Tristram, Archdeacon Hamilton, Dr. Greenwell, Dr, 
Armes and several others. We understand that it is proposed 
to extend the electric light throughout the entire Cathedral, 
the present experiments being for the re of determining 
the ‘actual quantity of light required and the best arrange- 
ment of the lamps. If the results are deemed satisfactory, 
the Dean and Chapter will proceed with the scheme of light- 
ing the Cathedral by electricity. In the event of the ides 
which has been proposed being adopted, the Wear will be 

the turbines, which will provide the neces- 
sary power not only for lighting the Cathedral, but also the 
residences in the College, and it is proposed to put in accu- 
mulators of ample capacity to supply the current to the 
Cathedral and to the houses. This would provide a perfect 
safeguard against any possible failure in the light. In addi- 
tion to this, the scheme provides a dynamo of sufficient 
power to run the whole of the lights, so that under 
ordinary circumstances the accumulators would not be 
abs ( But the proposal is to charge the accumulators 
during the day and utilise the stored current for the Cathe- 
dral services and the residences in the evening. It is pro- 
posed to light the nave by five candelabra similar to those in 
the choir, each of which will have 20 lights. Each transept 
will be similarly lighted. . 


à. 


Ship Lighting.—The ss. State af California, launched by 
Messrs. A. Stephen & Sons, Linthouse, Glasgow, on 29th ult., 
is being fitted throughout with the electric light. The instal- 
lation, which is being carried out by the Woodside Electric 
Company, Glasgow, consists of about 330 incandescent lamps 
each of 16 C.P. There is a duplicate set of machinery— 
two Chandler double-cylinder engines coupled direct to two 
“ Woodside ” compound dynamos—and each set is capable 
of supplying the whole number of lights. The wiring 18 On 
the single wire system, the necessary precautions being 
to prevent derangement or the compasses by the electric our: 
rent. High insulation vulcanised rubber covered wires and 
cables sheathed with lead, and run in grooved casings, af 
used throughout. The light is carried throughout the whole 
ship wherever light is required—steerages, holds, hatches 
and signal lights, as well as the engine room, officers’ quarters, 
and passenger accommodation. ‘ Each steerage and hold is 
lighted from an independent circuit, and the fittings in these 


places are made removable so that they can be taken away 


when the spaces are required for cargo and replaced if steerage 
passengers are to be carried. The fittings in the saloons, 
music room, smoking room, entrances, &c., are of specia 
designs harmonising with the general fittings of the ship, 
they are electro-silver plated and fitted with richly cut ¢ 

er ds A similar installation, consisting of about 230 lamps, 
with duplicate directly coupled machinery, is being fitted 
by the same firm on the ss. State of Nebraska. aks 


The Electric Light at Bath,—Prof. Forbes Les 2 
instructed by the Corporation to make an inspection . ~ 
electric light works in Bath. He has been asked not only 
give a general report but to report upon certain 
points upon which it was desired to have his opinion. _ 
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Bradford Electric Lighting, — What may be termed the 
lat step in the provision of a continuous day and night 
supply of electric light by the Corporation of Bradford, was 


wo 


completed last week by the introduction of 65 Crompton- ” 
Howell secondary batteries. It has been found an expensive © 


ent to keep an engine and dynamo running when 
the use of light was at a minimum, and these cells are in- 
tended to meet the needs of the users of the light between 
midnight and twilight. The accumulators will be able to 
supply 2,000 lamps of 16 candle-power each for one hour. 
There has been added to the plant at the works a Willans 
three-crank compound engine of 300 indicated horse-power, 
and working at the high steam pressure of 140 lbs. to the 
square inch. This engine drives a dynamo capable of supply- 
ing 2,500. lamps of 16 candle-power each. The crane is 
by Siemens Bros. & Co., Ltd. It is the largest of its class 
turned out by that firm, and is allowed to be the finest 
machine they have made. The total horse-power represented 
now at the station is about 800, there being, in addition to 
the engine in question, three of about 150 indicated horse- 
power each. Since the beginning of November three new 
feeding mains have been put down in the town. , What has 
been said will be sufficient to show the rapidity with which 
the electric light is gaining favour in Bradford, but per- 
haps the best way of indicating the growth of the installation 
will be to say that when the works were opened in September, 
1889, there were connected with them lamps of a total power 
equal to 8,000 candles only, whilst there are now lamps 
supplied representing 120,000 candle-power. — 


The Unfortunate Electric Light.—On the occasion of 
à banquet given by the Marquis of. Bute, on Wednesday 
uight, the usual gas jets were augmented by the electric 
light. Incandescent lamps were placed in Chinese lanterns, 
and - distributed amongst the festoons of . evergreens. 
Towards the close of the evening the assembled guests were 
alarmed by an outbreak of fire amongst the decorations ; the 
flames rapidly spread and the roof was soon alight ; fortu- 
nately, however, the efforts of the borough brigade speedily 
subdued the fire, though not until extensive damage had been 
caused. Had there been no electric lamps used everyone 
would have been satisfied that it was a downright honest fire, 
but the report soon y that electricity was the perpetrator 
of the evil deed, and the Times, in its issue of yesterday, 
fixed its seal of authority to this statement. On making 
enquiries in Cardiff, we are informed that the fire was cer- 
tainly not caused by electricity—there was absolute proof to 
to the contrary. À large number of gas jets were burning, 
which were aiso surrounded by paper decorations. 


_ The Gaiety Theatre, Glasgow.—This theatre which has 
been taken over by Messrs. Moss and Thornton, the well- 
known caterers of music hall entertainments, has undergone 
a thorough reconstruction. The whole building is lighted 
by electricity and includes about 300 lamips. ne. King, 
Brown and Company were the contractors. 


Cause of Fire Unknown.—On Wednesday warning, pert 
of the covering of electric light leads in Arthur and Com- 
Pany s warehouse, Glasgow, took fire from a cause at present 

own. The firemen were called, but their services were 
fortunately dispensed with. | 


Electricity.”—The editor of Ælectricity is famous as a 
Joint author ; he has now immortalised himself over Elmore 
copper. But his knowledge of. things electrical seems to be 
on a par with his journalistic experience, for commenting on 
Our patent list,” which he started in the last number of 
8 peunyworth, he says: “None of the other technical 
Ebene, as far as we know, contains this information,” but 
eu, of course, he cannot be expected to be yet acquainted 
Ar the efforts of his older contemporaries to supply “ this 
asrmation We would, whilst on this topic, politely 
nr that the proofs of the articles appearing in Electricity 
ould be read before reaching the public ; slips will naturally 
occur, however careful one may be, but 30 misprints and 
€$ in two columns become irritating to the reader. 


into the Westinghouse - interests,‘ and; consider 


. Electric Lighting of .the ‘St. -James’s -Theatre.— 
This theatre is now, lighted by. the electric light, which, was 
used for the first time on Saturday last, when. Eau er and 
Shadow ” was put.on the boards. - Messrs. Rashleigh Phipps. 
and Dawson carried,out the installation, completing .every-. 


The Cost of. Elmore Copper.—In a long article on last 
week’s visit to the -Elmore er Depositing -: Works 
Engineering says :—“ In ‘our former article we caleulated 
that, taking the Lancashire-standard: of ‘one penny per hour 
as the cost per horse-power of rent and -power, -it’ would: 
follow that copper could be deposited at a cost for these two 
items of 4d. per pound. We have since seen some calcula- . 
tions made by Dr. Hopkinson, in which. the same’ result is 
reached.”’ Now, if ourcontemporary and ‘Dr. Hopkinson meant: 
anything at all, they intended to convey the impression, that this 
applied tothe Elmore process. If wemakeacaleulation on: what: 
wasseen in operation, we find that to produce 5 tons of tubessome 
75 H.P. had to be developed ‘during a;week of 168 hours... 
Taking the “ Lancashire standard ” of ene penny per hour as | 
the cost of horse-power and rent alone, this totals up into the 
respectable sum of £52-10s., or 10,guineas per. ton of ,copper 
above the cost of .raw material, leaving out of. consideration . 
every other wii ‘This in itéélf.is double the sum 
estimated by Dr. Hopkinson, and that gentleman, ought 
really to explain how he arrived .at his extraordinary: result. 
The -accuracy of ‘our -strictures on this .process, must be 
gradually becoming more and more apparent to the minds 
i “everybody, excepting’ perhaps to that of Mr. Stepney 
wson. 


- Electrié Light in the Holy Land.—-A decided sensa- 
tion has been ‘ca in Jerusalem by the ‘introduction of: 
electric light into a new and: flourishing. fou mill ' lately: 


started there. The proprietors, who are. Germans, are to be 


congratulated on this new development. The building in 
which the light has been introduced, is near to the supposed 
site of Calvary, and close to the Damascus Gate. it need 
hardly: be said that the-Arabs and. Jews are much pyzzled:to 
account for a light in a lamp in’ which there is: no. oil; and 
up to the present time, while gazing with wonder, have been 
keeping at a respectful distance. 


The Westinghouse Crisis.—Of all the light companies 
conducting business in Pittsburg that are spoken of: as Wést- 
inghouse concerns, only the Electric Company is in financial 
trouble. There is, however, no connection between these 
companies, except by the ur gen by Mr. Westinghouse of 
a large interest in the stock of each, and of the fact thät he 
is president of seven of them. All the capital the" Electric 
Company requires can ‘be secured by the placing of from 
30,000 to 40,000 shares of the par value of $50 each of its 
preferred stock, either for, cash or in, settlement’ of outstand- 
ing obligations. Mr. Westinghouse is now devoting rims 
to the placing of this stock, and is very ag Success. 
It is believed that the ‘confidence of the public in the in- 
tegrity of a corporation that has undoubtedly. transacted ‘an 
enormous and profitable business will -remiain; even in the 
present crisis, firm enough to secure its ultimate extrication 
from its unfortunate position. 

Another account says :—The Advisary . Beard. appoi 
by the bankers and business men .of, ; Pitisburg to -loek 

ability of loaning the various concerns in need. ‘of; or 
$500,000.to carry them through their present financial dif 
culties, has decided against the proposal, and financiers: and 
stockholders now favour the appointment of a receiver for 
the Westinghouse Electric Company. -Two reasons weighed 
chiefly with the advisary committee, one being that the reso- 
lution under which it is acting entailed upon it the arrange- 
ment for the extension of all the claims of general creditors, 
which would lead to weeks of hard work, and for which the 
members did not have time ; the reason was that the com- 


‘mittee could not use the money, without races assuming 
the “gen of the business of the company, which 


it did not 
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Electrical Standards Committee,—The second meeting 
was held at the Board of Trade on Saturday last, the 
followin 
Major Cardew, Mr. Preece, F.R.S., Mr. Graves, Lord Ray- 
leigh, F.R.S., Sir William Thomson, F.R:S., Prof. Carey 
Foster, F.R.S., and Dr. Hopkinson, F.R.S. 


Electricity at Folkestone.—Mr. Councillor Logan has 
given notice that at the next meeting of the corporation of 
Folkestone he will revive the question of lighting the town 
streets with electricity. 


Lighting of Erith.—The Erith Local Board have ap- 

inted a committee to consider the question of the future 
fighting of the area over which they have control, and as 
both gas and oil lighting have been tried and voted failures 
in this locality, special consideration will be given to the 
desirability of adopting the electric light. 


Chatham Provisional Order.—In consideration of the 
company having already spent £10,000 in supplying the 
electric light, the Chatham Local Board of Health have re- 
solved to-recommend the Board of Trade to accede to an 
application of the Chatham, Rochester, &c., Electric Lighting 

mpany to be released from the engagement of depositing 
Me as a guarantee for the fulfilment of the provisional 

er. 


position to Bromley Provisional Order.—The 
South-Eastern Railway Company have notified their intention 
of opposing in the House of Parliament the provisional 
order re by the Board of Trade on the application of 
the Bromley Local Board for electric lighting powers. 


A Correction.—Mr. Richards writes to us as follows :— 
{ have discovered, on comparing my rough notes with the 
article on Photometric Research, which appears in the last 
issue of this journal, that I have omitted to complete a para- 
graph (viz., col. 1, page 147), which should read thus :— 
“ Before closing the strictly physiological section, it may be 
well to state that the contraction of the iris is governed by 
the resultant ‘ optical exhaustion,’ and that this again is de- 

ndent to a certain extent on the action of light upon the 
individual and separate rods composing Jacob’s membrane ; 
for if the brilliance of a small spot of light be so great as to 
endanger only a slight number of these exceedingly minute 
organs, the pupil will at once contract.” As the omission 
of these-few words may lead to misconception of the manner 
in which the iris is caused to act, under the circumstances 
detailed in the illustration of the illuminated circular surface 
(page 46, and other portions), and therefore to criticism, I 


have thought it advisable to pen these few lines. Two other. 


pes I have noticed (on page 147) should read: “ But 
e feels confident that a no greater percentage of light than 
30 per cent. is lost after the partly double reflection, as 
against, &c.;” also, “If two circular beams be considered, 
one having, &c.” | 


— 


The Institution of Electrical Engineers, — On 
Thursday, at the ordinary general meeting, there will be a 
discussion on the pe r read by Major-General Webber, 


“The Distribution of Electricity, with ial Reference to 
the Chelsea System.” 
The Secretary says :—The annual general meeting of the 


students of the institution will be held at the offices of the 
institution on Friday, February 13th, at 8 p.m., to elect the 
secretary and committee for the present year. All students 
are earnestly requested to attend. 


— — 


Private Installation —We are informed that Mr. 
Campbell Swinton is ing out an installation of electric. 


lighting at Sunningdale Park, near Ascot, the residence of 
Major Joicey. 


. least im 


members being present :—Mr. Courtenay Boyle, . 
_ the musical association known as the “St. Cecilia Orchestis}: 


Musical Telegraph Clerks.—During the progress ‘of 
affairs at the Central Telegraph Department in 1890, not the 
tant and praiseworthy event was the formation of 


Society.” It is surprising that such a step was not takes 
long ago, especially when the great and ever-i | 
number of the staff is considered ; but it was not until 9} 
years after, what is known as the “Transfer,” took place 
that the project, though often mooted, assumed practical 
form. After the inbarmonious “whurr” of motors, 
transmitters and receivers, the rattle of keys, and the - uncer. 
tain rythm of sounders, bells and arr it must be 
with a sense of profound relief that the pe clerk turns 
to the manipulation, not of his “key,” but of the instrument 
probably well worn and respected, which lifts him out of the 
sphere of care and toil into realms of sweet, yet not inactive, 
forgetfulness, making him for the time pe a simple votary 
at the shrine of Amphion or Apollo. With the landable 
object of adding to its music library, the St. Cecilia Orchestral 
Society has announced a grand vocal and orchestral concert 
for Friday, February 20th, at the Forester’s Hall, Wilder- 
ness Row, Old Street, E.C. Efficient and well trained, the 
society’s previous displays have met with a large measure of 
appreciation and success. We have no doubt similar 
fortune awaits them on the occasion of their next appearance 
in public. 


Electric Supply in Liverpool.—The Electric 
Company having modified the terms of their proposal for 
extension of the area of supply, a special meeting of the 
Watch Committee was held last week to reconsider the appli- 
cation. By a majority the committee declined to remove 
any of the restrictions that are embodied in the order now 
in force, or to agree to more favourable terms. The company 
consequently remain in the same position as before. Itis:be- 
lieved that the subject will be discussed at the meeting of 
the council on Wednesday, as there is a feeling that the com- 
mittee are making a mistake in this matter. 


Tenders Wanted,—For improving the electrical com- 
munication throughout the gg “aroma Asylum, Stafford, 
for the Committee of Visitors. Personal application to be 
made to the Clerk of the Works, at the Asylum, who will 
point out and give all information as to the amount 
character of the work to be done. Tenders to be delivered 
by February 20th, addressed to the Chairman of Committee, 
Mr. James Tilson, clerk to the visitors. | 


—- 


The West India Cables.—The recent interruptions to 
the West India and Panama Company’s cables, to the east- 
ward of Jamaica, have elicited from the Bermuda Colonist an 
article upon the necessity of establishing between the Ber- 
mudas and the West Indian islands telegraphic communica- 
tion. Such connection is recommended not only on 
account of the benefit likely to accrue to Bermuda, but in 
view of the advantage offered .by a duplicate route to the 
West Indies. 


Submarine Research in the Pacific.—Our attention 
has been called to an article in the New York Herald, which 
gives an account of a surveying expedition carried out by the 
U.S. Government between Acapulco, the Galapagos 
and Panama. The Fish Commission steamer Albatross has 
been detailed for the work, under the direction of Professor 
Alexander Agassiz. One of the most interesting of the 
to be investigated isthe question whether the Caribbeanseahas 
at any remote period had any connection with the waters - 
the Pacific. It has been argued that the deflection 0! 
the Atlantic Equatorial current to the southwards caused # 
stoppage of the Gulf Stream, and assisted in placing 
under glacial conditions, ag a flow 
through what is now the Isthmus of Panama, would have 
had the same effect. | 


The Berlin Electro-technical Society.—It is said 2 
number of members of this society is 1,845, of whom 1,97 
are resident in Germany, and the remaining 322 live ™ 
various foreign: countries. 
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ure of an Electric Lighting Company in Madrid, 
Es of the Ministry of War having revoked 
the contract entered into with the Sociedad Matriteuse de 
Electricidad, this old-established association has found itself 
compelled to suspend its service of electric lighting. This is 
announced in a circular issued by the syndicate informing 
its clients of the failure of the undertaking. The factory at 
Buenavista, the first constructed in Spain for this particular 
business, has been closed, and gas has replaced, in the 
Ministry and its dependencies, the electric light, which has 
been in service since 1882. | | 


Gas and Electricity in Berlin.—A German contem- 
porary says that, at a recent meeting of the Berlin munici- 
pality, it was stated that, notwithstanding the development 
taking place in electric lighting, the consumption of gas had 
greatly increased. | 


Lighting in Cassel.—The Llektrotechnische Zeitschrift 
declares that the announcement made in French and English 
journals that the central station to be erected at Cassel by 

essrs, Siemens and Halske is to be laid out for distribution 
on the five-wire system is incorrect. 


A New Year’s Dinner.—On Saturday last, Mr. Ronald 
A. Scott, M.I.E.E., entertained 200 of the poorest children in 
Acton to a New Year’s dinner. Afterwards a minstrel enter 
tainment was given by members of the works. | 


Twyford Abbey, Middlesex,—The contract for the elec- 
tric Hpnting of this well-known historical mansion has been 
placed in hands of Mr. Ronald A. Scott, M.I.E.E., of 
Acton Hill, W. The installation will consist of about 200 
lights, and the power will be derived from a gas engine. 
my batteries, to run the full number of lights, will also 


Conversazione.—On Monday; February 16th, the first of 
what we hear will be a series of conversaziones, is to be given 
+ bee and Mrs. Hammond at the Electrical Standardising, 

esting and Training Institution, Faraday House, Charing 
Cross Road. This institution was recently founded by Mr. 
Hammond, with the assistance of a Board of Control, con- 
sisting of Lord Crawford (chairman), Lord Castletown, the 
‘Hon. Reginald Brougham, Mr. Francis Ince, Mr. W. 0. 
Smith, and Mr. Hugh E. Harrison, who also acts as principal, 
and has just moved into the spacious premises built for it in 
Charing Cross Road, to which the appropriate name of Fara- 
day House has been given. It is intéresting to note that this 
institution is a revival and extension of the old Hammond 
College, at which so many men who now occupy prominent 
positions in the electrical profession soaked their early 


The Old Students’ Association.—An ordinary general 
meeting will be held at Finsbury Technical College on Wed- 
qu February 18th, 1891, at 8 o’clock, when a paper will 
read by Duncan Pearce, member (hon. treasurer), entitled, 
"From College to Factory.” (The contributor’s experience 
in the so-called departments of theory and practice.) 
e Giving the present defections of both from an ideal. 
À Sug estions for making up the deficiencies, with the 
object of “making manufacture a profit and pleasure.” 


Personal.—Mr. E. Garcke, former] 

y manager and secre- 

tary a the Brush Electrical Engineering Company, Limited, 
pa Mr. appointed a managing director of that company, 

ty B. Broadhurst succeeds him as secretary. 

oan Orlo. V. Thomas, A.I.E.E., has resigned the position 
Lighting oo, electrical engineer to the Taunton Electric 
Crown À Company, Limited, and has been appointed by the 
Town Agents for the Colonies to take charge of the installa- 
tion at Singapore, 


Mr. Muirhead on Telephenes,—Mr. Erskine Muirhead 
delivered a lecture of French eer before the Glasgow 
Philosophical Society on Wednesday evening. — 


Quite English you know.—Mr. W.N.Colam, A.M.1.C.E., 
a gentleman prominently connected, we believe, with the: 


Society of Engineers, has, a ntly, been starring in the 
States. At the inaugural ner of the (Boston Electric 
Club last month, he made an oration and was complimented 
by a Dr. Austin, as having given in his entertaining address 


more English electrical news in ten minutes the 


English technical journals had told them in as many months, 
We have read the Een oo ewe of Mr. Colam, and it 
mainly consists in flattering fallusions to Boston, which he 
declares to be the most English-like city he had visited in 
that country. Still we learn two things from Dr. Austin, 
first, that we have long had in our midst an authority on 
electrical matters who has hitherto been cognised, and 
secondly,’ that the English technical journals require nearly a 
year to do what an Englishman on the spot can do in a few 
minutes. We would a i that Mr. Colam be engaged to 
visit the States periodi 

but that we fear English technical journalism would then be 
at a lower ebb than ever. : 


The City and Guilds of London Institute—Mr. H. 


R.j Kempe has been appointed examiner to this Institute 


for the 1891-2,iin subject of Telegraphy and Tele- 
phony.i: The rules of the Institute do not allow the examiners 
to hold office for a longer period than five years, hence Mr. 
W. H. Preece, F.R.S., who has hitherto acted as examiner, 
ceases after the present year to hold that appointment. 


Cardew’s Earthing Device.—We will reply to “ N. 8.” in 
our next issue. | | 


NEW COMPANIES REGISTERED. 


Wanzer and Defries Patent Safety Lamp Manu- 
facturing Company. Limited, — Capital, £25,000 in 
£5 shares. Objects: To acquire the business of Wanzer, 
Limited, and to manufacture and trade in cooking and heat- 
ing apparatus, safety and other lamps, electric eo 
apparatus, &c. Signatories (with 1 each): *T. D. 
Bear, 113, Queen Victoria Street ; *J..H. Burt, 143, Cannon 
Street ; *J. E. Bochmer, 4, Bury Street, St. en d Axe ; 
*D. C. Defries, 101, Farringdon +: W. B. Fricker, 60, 
Darenth Road, Stamford Hill; W. Radford, 225, Upper 
Thames Street; T. T. Bonhote, 10, Eaton Rise, E $ 
The signatories denoted by an asterisk and Mr. J. Browne 
Martin are the first directors ; qualification, £250 in shares 
or stock ; remuneration, £500 per annum, and 24 per cent. 
of the net profits available for dividend on the ordi 


shares. Registered 27th ult. by Munns and Longden, 8, Old 


Jewry. 

Shropshire Electric Light and Power Company, 
Limit Big en. £25,000 in £10 shares. Objects: To 
carry on at wsbury and elsewhere the business of an 
electric light and power company in all branches. à yim ; 
*T.S. Eyton, 50 shares; *J. Allan Bratton, G. B. Lloyd, 
“RB. dox, *J. A. Lea, J. D. Porta, all of Shrewsbury, 
and *H. Robinson, of Towyer, Merioneth, 20 shares each. 
The signatories denoted by an asterisk are the first directors ; 
qualification, £200 in shares or stock ; remuneration, £100 
per annum divisible. Registered 30th ult. by Chester & Co., 
36, Bedford Row. Registered office, 9, The Square, 
Shrewsbury. | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Orient Electric Light Company, Limited, — The 
annual return of this company, made up to the 28th Novem- 
ber, was filed on the 27th ult. The nominal capital is 
£5,000, divided into 20 shares of £250 each. 


shares have been taken up, upon which £100 per share has 


been called. The calls paid amount to £1,300. ? 


y, to deliver a ten minutes lecture, * 
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D, Hulett & Co., Limited (electrical engineers, lamp 
| manufacturers, &c.).—The annual return of this company is 
made up to the 29th September, 1890. The nominal capital 
is £35,000, divided into 6,900 ordinary and 100 founders’ 
shares of £5 each, 4,100 of which are considered as fully 
paid up. Upon 1,900 shares the full amount has been 
called and paid. | | 

Holmes & Sons, Limited (engineers, electricians, &c.). 
—Under an agreement of 22nd November, this company 
will take over the engineering business carried on by James 
Holmes, George Thomas Holmes, and F. R. Holmes, at 
Norwich. The consideration is £10,500, payable £6,000 by 
the allotment of 600 fully paid preferred shares, and 600 
fully paid ordinary shares, and the balance of £4,500 in cash. 
Registered office: Prospect Place Works, Castle Meadow, 

J. & 8. Roberts, Limited (ironfounders, mechanical and 
electrical engineers).—An agreement of the 3rd December 

vides, for the purchase 1 the Company of the business of 
Mo, J.& S. Roberts, of West Bromwich, the consideration 
being £57,693 9s. 7d., payable £27,150 in fully paid. prefer- 
‘ence shares, £30,000 in ordinary shares, credited with £6 as 
paid up, and £543 9s, 7d. in cash. Registered office : 68 
and 70, Great Bridge Street, West Bromwich. | 


Marine and General Automatic Company, Limited 
(automatic electrical tell-tale apparatus).—The registered 
office of this company is situate at 6, Great St. Helens. 

Plenty & Sons, Limited (engineers, electricians, &c.).— 
An agreement of 1st December provides for the purchase by 
the Company of the business of Plenty & Son, of the Eagle: 
Iron Works, Newbury, Berks. The consideration is £11,874, 
oa £7,134 in cash, and the balance in fully paid shares. 

. E. P. Plenty is appointed managing director for five years 
at a salary of £300 per annum. 


CITY NOTES. 


City and South London Railway. | 


A SPECIAL general meeting of the shareholders of this Company was 
held at the offices, Kiug William Street, E.C., on Tuesday, to consider 
a Bill, which had been deposited in Parliament, by which powers 
were sought to construct an extension of their line from the City to 
the og Islington. The chairman, Mr. C. G. Mott, presided. 
The Secretary having read the notice convening the meeting, and 
the Solicitor having given the gist of the chief clauses in the Bill, 
from which it appeared that the construction of the railway will be 
identical with that of the City-Stockwell line, and that the capital to 
be obtained is £660,000.in £10 shares. 7 se 
The CHAIRMAN said that the meeting was called simply to consider 
whether they would proceed with the Bill which had been provision- 
ally introduced into Parliament for the construction of an extension 
of this (the City and South London) line from King William Street 
to the Angel at Islington. It had never been the desire of the 
directors of that company to proceed with anything in connection 
with that line at all hastily. y had from time to time, as the 
holders knew, been asked to go for various extensions; but except 
the small one at the Clapham end, which they had obtained powers 
for last year, they had declined such proposals up to the present 
time. Their desire was rather to consolidate and work their railway 
satisfactorily before Le y À vogue pr to extend it. That had been the 
view the directors had taken all along ; and last year they declined 
this very line (the Islington) when proposed to them. e result 
was that they were threatened with another Bill—viz., the Central 
London—in which the promoters proposed to take and occupy the 
und, which would have prevented the City and South London 
ailway from ever being extended into the City of London. Some 
of the best traffic for a railway of this kind was to be had ultimately 
from the busy portions of the City, and it did not appear desirable 
that their road should be permanently blocked so that they could 
never go for that traffic. On that account they thought it wise that 
notice should be given this season for a Bill to obtain for 
them the road into the City at any time. they desired to go 
there. He thought this line could be carried out at a com 
tively small expense per mile, and would go through one of the 
very busiest traffics they could well have in the City. It would 
go by the Bank, Moorgate Street, and the City Road, and so far as 
directors could mn, À it would pay quite as well as, perhaps better 
than, their existing line. He would rather that the matter been 
postponed, but it did not. ap to the directors safe to do so at the 
present moment, and they thought they had better obtain the Act. 
As to the exact time of carrying it out, and the mode, whether as 
part of the capital of the existing line, or as a separate concern, these 
were matters which, if the Bill was obtained, the shareholders would 
have to decide for themselve at a later date. That was their position 
now. The directors would have postponed any further action if 
they could have done so safely, but they thought that it was desirable 
in the shareholders’ interests that the Bill should be obtained if pos- 


 steadily-improving traffic and a satisfacto 


sible, and that the line would be a good one. The great object:ot a 
line of that kind was this; morning and evening there was a 


large rush of traffic into and from the City, as much as their line 


could take, but during the middle of the day the trains were nor 
full. This was the experience of all Metropolitan railways, more or 
less, and their great object in order to make a good dividend was, as 
far as possible, to fill up these midday trains. Now the effect of 
another line, such as the Islington extension, would be that 
would largely improve the midday traffic on their existin 

and the latter would improve the midday traffic upon the 1 
Therefore, they would have a better chance of a dividend on their 
existing line, if a line such as the Pre one were working, It 
was on account of these facts that the were disposed to re. 
commend that the company should go on with this Bill. The imme. 
diate effect of their proceeding had been that they had prevented 
the Central London Company from occupying the ground. 


yin 
had altered their Bill, but if they (the City and South London be 


drew theirs, they would leave the ground again unoccupi As 
regarded the City-Stockwell railway, they had as yet only been 
working for six weeks. On a new line like that they had had a great 
many difficulties to contend with in the working of an 
taking which, as the shareholders knew, marked an era in the 
history of railways in this country. A service such as they had 
started, and hoped to still further develop, had never been attempted 
on any railway. With the exception of small ‘portions ‘of 
the District Railway service no complete railway run trains 
at the same rate or number as this line was running, and he th 
they had reason to be extremely satisfied on the whole with the work. 
ing of their electrical line. They had seen many paragraphs in the 
papers oe of breakdowns. They were, unfortunately, very 


, and it was 
quite impossible that such a large number should be run withont 

been only 18 
failures of engines run was altogether creditable to the 
trical system. They were doing their best to reduce that number, 
and get rid of failures, if possible, altogether. That they should be 
able to do so did not seem very lik i i 


the above-mentioned paragraphs had been that many peo 
would have travelled with them had supposed that the line was 
stopped and did not go, and the traffic had been 
was satisfied from what he saw now, however, that they had a 
i ry result from it. The 

expenses of working, so far as electricity was concerned, had turned 
out satisfactorily, and were quite equal to what they expected so far 
as economy was concerned. On the whole, the pros of the line 
were by no means bad. As regarded the new Bill, the director 
were quite in the shareholders’ hands in the matter, but he thought 
they would be wise to let the Bill go on, obtain the powers, and deal 
with the question of using them as they might think fit later on. 
He tg that the Bill, which had been read to the meeting, be ap- 

roved. | 
. Mr. Husparp seconded the resolution. Some opposition being 
raised on account of the expense incurred in ges awe Bill, the 
Chairman said that it was not an expensive Bill to get through Patlia- 
ment, and might not cost more than £1,500. The di rs had. 
moted it rather reluctantly, as a protection to the sharehol 
There would be considerable risk in withdrawing the Bill, but if the 
shareholders thought it would be wise to do this, they should say so. 

” A SHAREHOLDER thought they should not extend the system till 
the existing line had been made to pay.. ; 

Another SHAREHOLDER, who represented £75,000 of stock in the 
company, said that it appeared to him that the so-called junction 
between the existing line and the one proposed was, in fact, no junc- 
tion at all. It was merely proposed to connect the lines by a foot 
subway, so that what the Chairman had said about occupying the 
ground would hardly be the case, for unless there was an actual junc- 
tion it was still open to any other company to ask for a junction with 
the rails of the new line, and power to enter its terminus. He had 
not seen the plans until then, and would like to have an opportunity 
of considering them. The shareholders knew little or nothing 
the matter, and had had no opportunity of considering it, and he 
thought it would be well to adjourn the meeting for a week, to give 
them an opportunity of looking into it. 

Some discussion arose on this pro . 

In answer to a question, the CHAIRMAN said that the proposed 
capital of the new line was larger than that of the existing one— 
£660,000 against £600,000. This was because it would probably 
be necessary to pay heavily for station sites in the City. cs 

Another SHAREHOLDER asked whether a junction between the 
existing and proposed lines was possible, and : 

Mr. GREATHEAD, the engineer to the line, replied that it wa 
The proposal to adjourn to the general meeting on the 24th was then 
put and carried, and a desultory conversation ensued, during W 
the Chairman, in answer to a question as to why the line was 
worked on Sundays, said that they had to feel their way. The delays. 
and difficulties were all capable of remedy, and were being rem 
but they could not do everything in six weeks. The staff were em 
ployed night and day, Sunday and every other day, and though ews 
were no trains running on Sunday at present, the time was not 
distant when there would be. 

The customary vote of thanks was rendered with more than 
heartiness, and this concluded the meeting. ry 


; 


usual 


| 


— 
| 
everything on that line in a way which was not the case with other 
railways. They had run , , to the present time about 11,000 trains, 
During that period they had had with their engines, which had been the 
chief causes of delay, 18 failures in running. He did not think they 
would say that was a large number out of 11,000 trains run. The 
| 
| 
| uman inventions; Dut they would 80 minimise the delays w y 
| qe occurred that the public would feel no inconvenience. The result of 
| 
| 


— 
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Elmore’s Foreign and Colonial Patent Copper 
Depositing Company, Limited. 


Tux following balance-sheet is annexed to the report which was pub- 


lished in our issue : — 
March 31st, 1890. 


nominal ca £ 8 
701,000 cpl £5 each . 120,000 0 
0 


Calls in arrear 1,035 


To sundry creditors, as under :— 
Vendors 2,424 
M' uodale & Co., Limited... 1 


2,565 9 1 
£121,530 9 1 


110,000 0 0 
it ob … 9,000 0 0 
In hand 419 9 
9,651 7 3 
Profit and-loss:— 
Balance as per account ...  .…. 1,879 1 10 
£121,530 9 1 


office expenses . 1 
laries, wages, and directors’ fees... 
r’s 0 0 
, Exhibition Expenses . ose ove 14 4 2 
£2,117 6 6 
Cr. £. 8. d. 
D 
» Transfer fees... sé sos MIT 6 
| Balance  … cs … 1,879 1 10 


£2,117 6 6 


We have examined the above accounts with the books and vouchers 
ds am and certify the same to be correct and in accordance 


Prxzey & Co., Chartered Accountants, Auditors. 
24, Moorgate Street, E.C., 24th December, 1890. 


BaLAncE SHEET, 31st December, 1890. 


Dr. 
To nominal capital— . £ “ay aoe s. d. 
— shares of £5, fully 


75,000 0 0 
9,000 founders’ shares of £5, fully 
0 
To sundry creditors ... 
er Lu 47,025 12 4 
ce, as per account 152,167 O 11 
£319,192 13 3 
By purchase of patents... + 110,000 0 0 
Amount reserved from sales of 
patents bbe .. 80,000 0 
80,000 0 0O 
debtors ... 22,722 12 0 
sundry securities, as under— Ç 
Elmore’s Company, 33,250 | 
ue of £2 each 66,500 0 0 
ore's Austrian Com mpany, 
pains shares of £2 each 62,150 0 0 
do. in debentures 50,000 0 0 
178,650 0 0 
At banker’s deposit)... ... 37,500 0 0. 
Coa 37,691 17 11 
| 128 3 4 
£319,192 13 3 


PRortr AND Loss ACCOUNT PUNTO to 31st December, 1890. 


To Balance brought forward .. Mn _ 1,879 1 10 
| » Main er patents nd legal me. 
an 
charges .. ‘es 1,270 10 3 
» Rent, rates, andtaxes .. 360 13 4 
Exhibition expenses ‘is 10 6 1 
, Gen 0 , 
158 3 1 
» Balance carried down  … 222,772 19 11 
5 £228,341 19 0 
» Interim dividend of £4 per share | 
on 15,000 priority ES paid 
D December 60,000 0 0 
"profits | 
ot arti es of | | 
association | 10,605 19 .0 
» Balance carried forward t to balance 
:* sheet 152,167 0 11 
£222,772 19 11 


| | | 
German 


.. 257,750 0. O 
Deduct— 
Amount to patents 
account ... ... 30,000 0 0 
By interest 616 14 0 
By Transfer fees 75 6 0 
| £228,341 19 0 
By Balance brought down 222,772 19 11 


We have examined the above accounts with the books and vouchers 
of the td and certify the same to be correct and in ac:ordance 
therewi 


Prey & Co., Chartered Accountants, Auditors, 
24, Moorgate Street, E.C., 20th January, 1891, 


nial Patent Coppe = Doaithe Company, Limited, was held last 
Thursday at Cannon Street Hotel, an es Adi of which appeared last 
week, Sir Joan H. Morais, K.CS.I., Chairman, presiding. 

Mr. SHURMER, Secretary, read the notice convening the meeting. 
The CHAIRMAN said: Gentlemen, the conditions and prospects 
the company, as they stood on 31st December last, are set forth at 
such length in the report and accounts which has been circulated to 
the shareholders, that there is not very much for me to say on the 
present occasion. I may, however, congratulate the shareholders on the 

realisation of the hopes held out by me at the first general rer tow 
this company, held in October, 1889, when I stated that the 

had the fullest confidence in the value of the Elmore inventions, and 
that by declining to n for the sale of the foreign patents until 
the success of them been proved in this country, we should be 
able to obtain much better prices than if we disposed of them at once, 
which has ed to be the case. The success of the Elmore inven- 
tions has, I think, been clearly shown by the agg on en company in this 
country, ‘and’ we are now in a position to and estimate 
pretty clearly the value of our patents for the various countries for 
which we are prepared to dispose of. We have already, as you are 


‘ aware, during the past year disposed of the patents for France and 


Austro-Hun and Germany, and have thereby acquired a con- 
siderable sum, from which we “Live paid £4 a Be - to the priority 
shareholders, and propose now to pay another £1. We are also 
ho ing during the present year to dispose of patents for two or three 

er countries, and if our hopes are realised we to obtain 
aa a sum which will enable us to pay another £5 to the holders 
of priority shares. I wish now, gentlemen, to say a few words on the 
issue of £50,000 worth of debenture stock by the French Elmore 
CE which we have agreed to take from them. It has been 
to me by more than one shareholder that they saw no 

reason why we should have agreed to take this large amount of deben- 
tures from the French company. re à the formation cf the French 
a mo it was found to be importance, not only in 
terest of the French pot À "but Palo to our interest, to secure 

the ope of M. Secrétan, which could not be done without at least 
raised. We to advance 


by a first floating charge on the whole of the assets of the French 
Company, that the ey shoud pay interest at the rate of 6 per cent., and 
a the amount ced, namely, £50,000, should be repaid within 

her that is to say, by 1st anuary, 1894, or within any shorter 
pened, at the option of the French Company, ‘and that they should 

off at the rate of £105 for every £100 of stock. We consider 
these term tobe be favourable, and as in our opinion the security was good, 


| 
| 
d. £ Le 
0 
0 
=—— 118,965 0 0 | 
0 0 | 
17 11 | 
2 8 
ncome tax ice 8 6 
Newman, Hays & Co. ove se. 20 0 0 
| 
noo Tram Ath ine 24248 n Biot sera | 
| 
of | 
> who | | 
> was | 
He | 
nad a | 
ought | 
1 deal 
ON. 
being | 
the | 
Le 
1. pro- 
| 
if the 
80. | 
m till | 
n the 
action 
junc- 
à foot | 
ig the | 
junc- | 
n with 
e had 
unity 
about 
ad he | 
0 give | 
| 
one— 
n the 
| 
which | 
as not | 
delays. this sum provided we were satisfied with the nature i | 
of the sec 
edie, offered to us. This was that the debentures should be soured | 
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ot far | 
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and it is very much to our interest to promote the interest of the 

French Company, we agreed, and your directors are of opinion that 
the security offered for these debentures is very good, and that the 

debentures are a thoroughly safé investment. Applications had been 

made to us by harpe an. of the French ahd of our own company 
‘to take up a portion or the whole of these debentures. We res, 
therefore, to issue a circular to our shareholders, and to the share- 
“holders of the French Company, offering them these debentures on 
the same terms as those on which we have accepted them ourselves, 

and I can only add that we shall be thus in possession of a further 

amount of Pons À which will enable us to pay a further cash dividend 
to the holders of priority shares. I trust, therefore, that the action of 
the Board in agreeing to take up these £50,000 of debentures will 

meet with your approval. I will proceed to notice briefly the balance 

sheet and the profit and loss account appended to the report. We 

will first of all take the profit and loss account. If you refer to the 

credit side you will see that the first item is the net amount received 
by the ccmpany from the sale of its French and Austro-Hungarian 
patents, namely, £257,750, from which we have deducted £30,000, to 
represent the original capital value of the patents sold, leaving a net 
amount, after adding items for interest and transfer fees, of 
£228,341 19s. The item representing director’s fees is in accordance 
with the articles of association. Owing to the large number of 
patents we hold the charges for maintenance and legal — 
amount to a considerable sum—namely, £1,270. After allowing for 
sundry working expenses, there is a nce carried down of £222,772. 
Out of this amount we have alread 
pe priority share, which absorbed £60,000, and under clause 72 of 

he company’s articles of association the directors are entitled 
to £5 per cent. of the net profits of the company, after payment of a 
dividend of 10 per cent. per annum upon the priority share capital, 
and this amount works out at £10,605, This may appear very large ; 
at the same time I must point out to you that it is the amount fixed 
by the articles of association. It is for work done, and, although 
some of you may cunsider that the work we have done is inadequate, 
I can assure you that this business has caused us a great amount of 
trouble and anxiety. Strictly speaking, we are entitled to receive 
this amount in cash, but I need hardly say we do not in any way in- 
tend to insist on this. It may be distributed to us partly in cash and 
partly in shares and debentures, as may hereafter be found most con- 
venient to the company as well as most conducive to the interests of 
the shareholders. We shall be "prepared to take it in any way the 
shareholders may determine. The balance carried forward is 
£152,167. We will now take the balance sheet. On the credit side 
we find that the purchase of patents accounts is credited with 
£110,000, which we have reduced to £80,000 by writing off, as I have 
already explained to you, £30,000, to represent the original capital 
value of the patents sold. Sundry debtors, amounting to £22,722 
have since the accounts were made up been practically wiped out. 
The securities next shown are the shares of the French and Austrian 
Elmore Companies and the debentures of the Austrian Company, re- 
presenting part of the purchase money for sale of patents to those 
companies. These shares are here valued at their nominal value of 
£2 each, and the debentures at £100 cent., whereas the shares 
stand at a considerably higher price in the market ; and as the works 
of the subsidiary oo advance the shares will probably rise 
considerably in value. The French company’s works are being rapidly 
pushed forward, , The contractors are under a penalty to complete 
the same at the end of May, and the factory will, according to the 
report of Mr. Secrétan, be in operation by the end of June next. The 
Austrian Company, of which I am the chairman, has also selected 
admirable works, ready built, in Germany, and should these be secured 
and the installation of the company’s plant and machinery take place 
as soon as is anticipated, there is every hope of its getting to work very 
shortly after the French company. Cash in hand and at the bankers 
at the date of the making up of the accounts amounted to £37,691, 
making a total on the credit side of the balance sheet of £319,192. 
This was balanced by (1) the share capital, which amounts to 
£120,000 ; 1? the sum due to various creditors, amounting to 
£47,025. e latter item may require a little explanation. The chief 


items comprised under this head represents principally the expenses — 


of underwriting, forming and bringing out the French and Austrian 
companies, the greater part of which has since been paid ; secondly the 
percentage due to the directors, as shown in the profit and loss account, 
and on which I have already dwelt, and thirdly the item of income tax. 
I will be very glad to the best of my ability to answer any questions 
that may be put to me in regard tothem. There is only one other 
point on which I wish to say a few words. I shall be very glad 
indeed, either now or at some other time, to be favoured with the 
views and advice of the shareholders on the realisation of the securities 
held by this company. You will recollect that the matter was taken 
up and noticed particularly in the circular that was issued to you on 
\ovember 13th last. In the last four or five phs of that 
circular this matter was specially dealt with, and it was there stated 
that the provisions of the articles of association render it difficult to 
distribute shares held by this company except by way of reduc- 
tion of capital. In fact, until those articles are altered it is not 
possible for us to distribute the shares and debentures in the same 
way as we distribute cash as dividends. In that circular it was pro- 
posed, and you were informed, that the directors had received a 
suggestion from several large shareholders for the formation of a trust 
company to which these shares should be sold, and who would pay us 
back either in cash or shares of that company. At the end of the 
circular it was stated that in the event of the necessary arrangements 
being satisfactorily made a prospectus would be sent out. The ques- 
tion still remains in abeyance. There are three courses open to us. 
First, the formation of an Elmore Trust Company ; secondly, that we 
should hold the shares ourselves and realise the profits from them 
and distribute them to the shareholders; and, thirdly, that we should 
alter the articles of association, 


take megauxes to and thus become 


y paid an interim dividend of £4 | 


empowered to distribute these shares and debentures to the share. 
holders just in, the same way as if they were cash. It is a matter 
that will require careful attention on the part of all of us; and it is 


The board are willing to take the shareholders fully into their eon. 
fidence, and as far as I am personally concerned, I shall be glad to be 
guided by your advice. In conclusion, the chairman moved the 
adoption of the report and the accounts. 
Mr. Jon MACFAFLAN seconded the | | 
Mr. HostsEr referred to the property which the com possessed 
and stated that the intrinsic value of the founders’ at least 
£30. He and some of his friends, who considered that the surplus 
profits should be divided aniongst the shareholders, had had an inter. 
view with the board, and as the result he begged to propose thatthe 
directors be requested to take such steps as might be considered 
necessary to enable them to make the distribution of the company’s 
securities. | | 
The Soricrror (Mr. Hays) pointed out that Mr. Hoster’s amendment 
really amounted to a distribution of the assets of the company, and 
under Article 109 they had no power to do. | | 
Mr. RENDELL thereupon ye that the directors be 
to consider, and, if necessary, advised as to the me of 
making the distribution on the lines s by Mr. Hoster, and 
that, pending a further meeting to be to consider the matter, 


the of the and accounts be adjourned. 


Mr. CHANCE seconded the proposition. a 

The CHAIRMAN, in answer to a question, capes the differenco 
between the total amount realised and the net proceeds of the sales 
of patents, which was stated to be about £100,000. This sum, he 
stated, had been expended in the work done and in the formation and 
the underwriting of the foreign companies mentioned in the profit 
and loss account. | 

Mr. Freperick L. Rawson made a few remarks with reference to 
the disposal of the patents; after which 

Mr. RENDELL’s amendment was put to the meeting and negatived 
by 21 to 17. The original motion was thereupon put and carried, 

The Chairman next moved: “ That a dividend of 20 per cent. or 
£1 per share, less income tax, be paid on February 4th next, upon 
the priority share capital, making, with the interim dividend of #4 
per share paid on December 8th last, a total dividend of 100 per 
cent. for the nine months ending December 31st last.” si | 

Mr. Epwarp J. Carson seconded the resolution, which was agreed 
to | 


The Chairman said it was the wish of the directors to consult the 
interests of the shareholders in regard to the realisation of the com- 
pany’s securities ; therefore, he was quite ready either to call a pel 
meeting to consider the question or to confer with a ittee of 
shareholders. 

After some discussion, it was decided to leave the matter in the 
hands of the board, with the view to calling a special meeting at a 
subsequent date. 

The retiring directors (Messrs. William Elmore, gi Holmes sud 
John Macfarlan) were re-elected, as were also the auditors (M 
Pixley and Co.) 

The following resolution, which was passed by a general meeting 
on December 29th, was confirmed :— 

“That once at least in every year the board of directors shall 
before the company in general meeting a statement of the income 
expenditure for the past year, made up to December 31st, then, rw 
past, instead of to March 31st, as provided in clause 113 of # 
company’s articles of association.” ; 

A vote of thanks to the chairman and directors terminated the 


Anglo-American Telegraph Company, Limited. 


Tue ordinary general half-yearly meeting of the above company Was | 
held on Friday last at Winchester House, the Marquis of 
being in the chair. ; 

The SEcRETARY having read the notice convening the meeting and 
the minutes of the last preceding one, which were received as 

The CHAIRMAN rose to move the adoption of the report 
accounts. He referred in the opening part of his speech to the loss 
which the company had sustained through the retirement of the 
chairman, Lord Monck, who had joined the company as chairman 17 
years ago, and asked the shareholders to join him in a cordial wish 
that their late chairman might live long to enjoy the repose which 
his long, active and useful life had made him 80 wo of. He 
believed that the manner in which the board had the vacancy crested 
by his resignation would meet with the shareholders appro their 
and that in appointing Sir Albert Leppoc om one of the 
directors, they chosen the best man they could get. The ho 4 
guished position he had held in India, crowned by Sound? atts br 
highest post in connection with telegraphs in that cop 
submarine and land, and the honour wed on him 
retiri from the service showed that he would 
valuable acquisition to the company. 
own appointment as chairman, he turned to the 
report. The gross receipts were £161,986, and the total 
£56,142, the former being somewhat larger and the latter 80 
less than the previous year. Traffic receipts, for instance 
an increase of £3,027, while total expenses connected th 
decreased £2,470. Then they had had a windfall in the 
ship Minia, which had added £1,500 to their receipts, and b 
forward somewhat less than they had brought forward last 
had been able to pay a dividend of one-eighth per ont ee 
making £2 17s. 6d. for the whole year. The reduction in 
penses was rendered still more satisfaetory by the fact that 
under repairs and renewals there was a vay lange decrease. 


matter 1n Which 1 shall DE LO DE DY your advie 
| 
| 
| 
| 
| 
| 
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total of ordinary repairs was less by £6,919, while almost the whole 
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interest on the renewals fund was a to increasing that 
fund, which now amounted to the large sum of £980,000, and if they 
their securities selling prices, it — 

ing over a million. ing expenses were more this time 
pony i by £4,499, which was mainly, but not exclusively, due to the 
offices which they had found it desirable to open in New York, and 
other offices of less im t character, and agencies in other parts. 
were aware that they were exposed to a very active competition 

for the Atlantic traffic, and when that competition took the shape 
of establishing offices in different parts of this country, the United 
States, and abroad, it was indispensably necessary that they should 
pursue the same policy, for it was proved beyond doubt that if a com- 


if they wished to maintain their ep traffic and improve it, 

must at the very least do what their competitors were doing. 
He thought it not impossible that the increase which he had 
referred to might have further increased during the present half-year. 
This increase in traffic did not ap a very large one, but it was an 
increase upon another very considerable increase, for the increase last 

had amounted to over £26,000. At the same time, they would 
Le been very glad if the present increase had been a larger one, 
and they would have been very glad to have obtained a share 


ed established an office in a town the traffic went to that office, so. 


of traffic between this country and America, but they could not ré to 
one 


themselves any blame for not having done their best. They nad 

all that was in their power to'render their service as efficient as it pos- 
sibly could be. When their lines were all open they were unri 

for regularity and speed, but there were times when owing to their 
having land-lines they were exposed to interruptions on both sides 
the ocean during the storms which prevail in the winter months, and 
these interruptions caused much annoyance to themselves and those 
who Fanos § them with traffic. These interruptions were far more 
‘pumerous on the other side than on this, and they had been for some 
time seeking a remedy. He ho that before they met again he 
would be able to report that the interruptions on the other side had 
been less, and that the means they hoped to adopt to reduce them 
had been carried into effect. Although other causes than their effici- 
ency might operate in favour of certain lines, he would lay down the 
maxim that in the long run the traffic would flow over the lines whose 


service was the best done, and therefore they might look forward to. 


a further improvement in their traffic. An improvement had com- 
menced some time ago, had been continued for the last six months, 
and he hoped would characterise the current six months. 8 i 
of the lawsuit in which the company was engaged, he said it 
been suggested at a meeting the Direct Cable Company the 
other day that they had not been as active as they might 
have been in bringing the suit to a conclusion. He did not 
mena ne Bn justification for any such idea. The suit was 
commenced in 1886, but the first favour 
was not given till the 9th of January, 1888. The matter was appealed, 
and on 19th of March, 1889, a j ent adverse to them was 
et They had lodged the rg ie the Council of State on the 
July, 1889, and on the 28th 1890, the French companies’ 
defence was entered, and though the case had not yet been put on 
the roll, no doubt it would come up for judgment in a reasonable 
time, after which there would be no delay in hearing, and the decision 
being given. The chairman concluded by moving the adoption of 
the report and accounts, and that a dividend be declared of 15s. per 
cent. on the ordinary stock, and £1 10s. is cent. on the preferred 
stock, making a total of £2 17s. 6d. and £5 15s. on the ordinary and 


respectively. 
Mr. ReeroRD wanted to know whether there wasfiany prospect of 
the deferred shareholders getting anything. 
Mr. Leany thought they had very little cause to congratulate them- 
selves on the working of the company: for the last year. Their 
was correct that they were unrivalled for speed and regu- 
larity when all the lines were open, but as they were more often in- 
terrupted than their competitors, they stood at a disadvantage. The 
interest paid to stockholders depended largely on the interest 
management to customers, owing to the competition of the “Com- 
mercial.” His custom, for example, was of more importance to the 
company than the company was to him, for at any moment he could 
move and get another very large customer to move over bag and 
tothe enemy. The Commercial Cable had 
Dundee, Bradford, and other places. Why did not they do the same. 
bea to eens, he read a long list of interruptions that 
am occ , and suggested that re À should do away with 
‘and lines a gether and run a “ Direct” cable in opposition to the 
qoommercial ’ right up to the Hudson River to New York. He con- 
upon the entire and a hint 
new blood was wanted on the board. ÉTÉ Gi 
a Woop asked about the law suit. 
+; ACESON recalled the time when the late chairman took the 
and when the company was receiving a handsome, though not 


me He also thought that new blood was wanted on the board, and 


was it | against the pan of plurality of directorships. How 
possible to get out of tion and want of progress by the 
a gentleman who had a in the direction of 16 different 


pag over several of which he was chairman, among them 
Com one of the greatest in the country—the North British Railway 
ys te If their chairman were to devote himself eight hours a 
i Aad management of these companies he could only spare 20 
that en oy to companies of their magnitude. Looking at the fact 

youngest competitor was paying 7 per cent. upon its 


ned offices in : 


capital, and putting by 5 to 6 per cent. per annum to redeem deben- 
tures, t they’ wore doing. | 

Mr. Humpxexy spoke on behalf of holders of deferred shares. 
40 per cent. of their capital received no dividend, while another part 
received 6 per cent. y might not the deferred shareholders have 
the interest on the reserve fund appropriated to them in the coming 
half-year, £28,000 would be one per cent., which to a vast number of 
shareholders would be much better than nothing atall. The deferred 
shareholders ought to be considered, and the 6 per cent. preference 
stock should have been got rid of by purchase, conversion, or some 


other means. ; 
The CHAIRMAN, replying, said that Mr. Reeford had asked concern- - 


ing the deferred shareholders. That involved the question of dealing 
with the renewal fund. -It had always been recognised that a million 
was the very least they should have at their & in regard to the 

of their cables, their condition, and the necessity of renewing 
them some ~~ or other. Still, if they went on putting by as much 
as they had done last year, they might be able to give the matter 
their consideration. Mr. 8 grievance was itimate 
one, though as regarded one of his criticisms, they had given 
orders for the establishment of offices at the two places he had men- 
tioned, and contemplated establishing them in other places where a 
paying traffic was likely to be obtained. No doubt the remedy for 
interruptions was to do away with land lines altogether, as Mr. Leahy 
had suggested, though the marine lines might be better looked after, 


terrupted communication with the city, Replying to Mr. Jackson’s 
criticism of himself, denouncing pluralism of di 


J m referred formed only a small part of the business he dis- 
charged d 


The India-Rubber, Gutta-Percha and Telegraph 
Works Company, Limited.—Sub ect to audit, the company’s 
accounts to 31st December last show the following result :— 


Brought forward from 1889 sé sé … 641,236 
Nett profit for 1890 eee eee eee ave ‘ 65,334 
Less interim dividend paid in July, 1890, 5 per cent. 20,800 

ba £85,770 


The directors have resolved to add £25,000 to the reserve fund, and 
to recommend a farther dividend of 5 per cent. (making 10 per cent. 
for 1890), carrying forward £39,970. . 

The Electricity Supply Company for Spain.—This 
company is issuing £75,000 6 per cent. debentures at 98. 
The company was formed in 1889 with an o share capital of 
£100,000 to erect a central electricity supply station at Madrid and 
to supply electric light there undera concession. This supply station 
has been erected is regularly supplying electricity to the com- 

y's customers. The ordi share capital was all subscribed and 
me | pe and the money now asked for is required for the exten- 
sion e company’s operations. | à 13 
Hastings Electric Light Company.—A very satis- 
factory p was presented at the annual mee of this company 
held on Wednesday night, a dividend at the rate of 5 per cent. 
annum, as recommended by the directors for we part nine mont 

ing declared. It was stated that the company would. have to expend 
£2,000 to meet the requirements of the B of Trade consequent 
upon the application for a provisional order under the new Electric 
Lighting Act. The company are now in treaty with the directors of 
the St. Pier for the lighting of the structure, and there are 
three churches waiting for the light. 


Woodhouse and Rawson United, Limited. — The 
directors have declared an interim dividend at the rate of 15 _—— 
on the ordinary shares and 8 cent. on the preference in 


respect of the profits to the 30th December last. 
The Venezuela Telephone and Electrical Appliances 
Company, Limited.—The coupons on the debentures now due, = 


yable on presentation at the Consolidated Bank, 
Street, E.C. 


_ TRAFFIC RECEIPTS. | 
Spanish Telegraph Com , Limited. traffic receipts f 
sponding period of last À 
estern ilian Telegraph Company, Limited. eg ty? 
after deducting 17 per cent. of the 
receipts payable to the London 


Company, were 


| 
| 
| 
| 
or the lines on the English shore, though nearly as muc as | 
those across the water, were but rarely interrupted. They had, how- 
ever, before them a scheme, if not for running cables into New York, 
of coming to some arra ent which would ensure them an unin- 
man of the ey! council of his native county, and though everybody | 
knew how much he was occupied—and there were many competitors 
for that very busy and occupied post—it was thrust upon him, and he | 
accepted it. After some further remarks, he put the resolution, which 
was seconded and carried. | 
The Marquis of TwEEDDALE was then re-elected chairman, and 
afterwards Mr. Cyrus Field, who retired by rotation from the board | 
or directors, was re-elected also. 
The auditors were reappointed, and a vote of thanksto the chairman | 
concluded the meeting. | 
D | 
rue the 
| 
| 
| 
ACESSIVe dividend. As to the present slight increase he was | 
a it was more due to immunity se accident than to increase of | 
his M Referring to the gentleman who had threatened to withdraw 
custom, he said it was inconceivable that the seven pool cables | 
could not enanre a mare than thc | 
_ | 
nigher, | 


SHARE LIST OF ELECTRICAL COMPANIES. 


| Closi Closing 
Amount | | Quotation. 


Amoun Quotation. 
à | (Jan. 29). (February 5). 
250,0007| African Direct Ltd., 4 p.c., Deb. ‘Reg to 100 98 —101 99 —102 
1,381,380/ Limited Stock 484— 494 48 4 
2,809,310 do. 6p Cc eee eee eee Stock 854— 864 85 86 
130,000 | Brazilian Submarine h, Limited bi ode 10 114— 12 11$— 12} 
84,500/| Do. do o. +e À 100 | 102 —105 | 100 —103 xdl 
75,0007 Do. do. 2nd “Series, repayable i in June, 1906 .. 100 102 —106 103 —107 
_ 63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416 3 2i— 24 28— 28 _ 28 
” 63,416 ‘Do. do. Non cum. Preference, ‘Nos. 1 to 69,416 2 1i— 2 14— 2 2 ee 
$7,216,000 | Commercial Cable, Capital Stock _: $100 104 —105 104 —106 1045 |... 
224,850 | Consolidated Telephone Construction and Maintenance, Limited... |: 14/- 
| 00 | Grom ton & Co., Ltd, 7 p.c. Preference Shares, Nos. 1 to 20,000 Stock | — 5 — GC 
16,000 ba Melegraph, Limi Limited | | 10 11 — 12 11 — 19 uÿ | ii 
¢ 1 pani bi (£4 only pai 
.° 6,000. t Spanish 2" 10 p. c. Preference wwe née eee 5 . 9 — 10 9 — 10 9} 
60,710 | Direct United States Cable, Limited, 1877 FA 20 108 | 104—108 | 10 10} 
_ 400,000 Eastern RS Limited, Nos. 1 to 400,000 ee sen cot ‘14 — 143 144— 143 1 _ 4 
_ 70,000 Do. 6 p. c. Preference … 10 148— 15} 15 — 154 15}-| 15. 
‘200,000! Do. à p.c. Debs. (1879 issue), ‘repay. " August, 1899 | ~ 100 108 —111 ‘106 —109 xdj 108 106)" 
1,200,000 | : Do, 4 p.c. Mortgage Debenture Stock sie Stock | 105 —108 106 —109 108 |. 107 
250,000 Eastern Extension, Australasia and China Telegraph, Limited ta 10 148— 148 |  14i— 15 LH} wi 
320,0007/| Do. 6 p. c. Debentures, re repay y February, 1891 100 101 —103 : 
- 91,8007 { Do. 65p.c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. reg. } 100 102 —-105 102 —105 103 - 


| 1 to 1,049, 3,976 to 4,326 
325,200/| Do. do. Bearer Nos. and 4,327—6 100 102 —105 102 —-105 1044 | 104. 
Eastern and South African Telegraph, p. c. Mo 
1459007 |{ redeem. ann. drawings, Registered Nos. 1 to 2,343 } 100 | 102-105 | 102-105 | … 

. .198,2007 Do. do. do. to bearer, Nos. 2,344 to 5,500 ae 102 —105 102 —105 105 


201,600/ | Do. do. 4 p. c. Mort. Debs. Nos. 1 to 2016, red. 1909 100 100 —102 * 99 —101 ne 209.: LS 
45,000 Electric Construction, Limited, Nos. 101 to 45,100 . wali 10 6?— 7} 64— 7 fe ee 
19,900 |*Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 43— 5} 44— 56: ©...) chee 
70,000 | Elmore’s t Co iting, Limited., Nos. 1 to 70,000. 2 a ao) = & 4 | % 
67,385 |. Elmore’s Wire td., Nos. 1 te 67,385, issued at 1pm, all pd. 2 15— 24 1$— 2 | … mths 
20,000 | Fowler-Waring Ca les, Nos. 301 to 20 300 only 5 34 24— 34 
180,227 | Globe Telegraph and Trust, we: Ke 10 9 — Jixd) 9— Yad 
180,042 Do. do. 6 p. c. Preference ses 10 144— 154 14,— 154xd 158 |.4 
150,000 | Great Northern Tel. Company of 10 | 16ÿ— 174 -163— 174 .| 164 
230,000! . Do. do. 5 p. c. Debs. issue ‘of 1883) … |: 100 | 105 —108 105—108 |... re? 
9,3847 Greenwood and Batley, Ltä., Ordinary, Nos. 4667 to 14,000 ‘10 114 | 104— 114 
= 5,3347 Do. 7 p.c. Cumulative Preference, Nos. 2,667 to 8,000 10 11 — 12 11 — 12. ee came 
_ 41,800 | India-Rubber, Gutta Percha me Telegraph ome, Limited ka 10 184— 194 184— 194 198 | 19, 
200,000/ Do... e., Deb, 1 bes 100 103 —105 103 —105 : che 
- 17,000 Indo-European Limited 25 35 — 37 35 — 37 
_ 11,334 International Okonite td. “Ondinaxy Mos 22 667 to 34,000 .. 10 |  94— 98 94— 93 
11,384 Do. do. Preference Nos. 5,667 to 17,000 10 9$ 92 
38,348 | London Platino-Brazilian Limited ‘il 10 6— 7 6— 7 
100,0007 Do. do. .e. Debentures ... ...| 100 107 —110 108 —111 
-43,900 |*Metropolitan Electric Litd., Not 101 to 50,000 10 74— 8 74— 8 78 | 4 
438,984 | National Teleph one, Limi ,984 5 le 4j 43 | 4 
15,000 p. c. Curb.: Be 10 124— 13 124— 13 
15,000 De LR. c. Cum. 2nd Preference (£8 only 7 paid) 10 10 — 104 10 — 104 eee on 
220,000 Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s. only paid 1 
shone, os. 1 to 2,000, af om 
209,750 {* 2 501 to 3,500, 93,251 to 300,000 } 1 
20,000 Do.‘  6p.c. Cum. Pref, Nos. 1 to 20,000 (£34 only paid) 5 2ÿ— 33 
$3,881 | Submarine Cables Trust Cert. 112 —115 112 —115 115 | 
_ 78,949 | Swan United Electric Light, Limited .. (£34 only paid) 5 44— 5 44— 5 44 |. 
= $7,350 | Telegraph Constvactiion and Maintenance, Limited . 12 44 — 46 47 — 49 478 | …. | 
150,000! Do. do. 5 p. c. Bonds, red, 1894 100 101 —103 102 —105 és. nb: | 
58,000 | United River Plate Do Limited :.5 3— 4 3— 4 318 | | 
146,128/ Do. 5 p. c. Debenture Stock _.... Stock 90 — 95 90 — 95 
93,2007 . Do. c. Debs., Nos. 1 to 1,000 100 ons 
15,609 | West African Telegraph, Lin Limited, Nos. 7,501 to 29,109 ... 10 8 —9 9 | 
290,9007 Do. do. 5p.c. Debentuxes ...  ...| 100 98 —101 98 —101 | 1003 | 100 | 
30,000 | West Coast of America Telegraph, Limited AIS 10 2 — 4 9 — 4 = ose 
150,000/ Do. do. do. 8p.c. Debs., repayable 1902 ... 100 95 —100 95 —100 al 0 
64,174 | Western and Brazilian Telegraph, Limited .. pee 15 11}— 117 113— 12} 114 | 
27,873 Do. do. do. 6p.c. Cum. Preferred … ...| 74 7 64— 7 7 
27,873 do. 65p.c. Deferred . 74 54 5i— 52 5th 
200,0007| : Do. do. do. 6 p. c. Debentures “ (ay 1910 ‘as 100 104 —107 102 —105 xd|_ie.. + ( 
250,000/ Do. 6 p. c. Mort. Debs., series “B” of ’80, red. Feb., — 100 104 —107 102 —105 xd 1054 “tt a 
88,321 | West India and Limited 10 aa aH 
84,563 Do. do. . : . 6p.c. 1st Preference... 10 11}— 112 11}— 112 11g | -U : 
4:669 Do. do. 6 p. c. 2nd Preference 11 — 12 « 
$1,336,000 | Western Union of U.S. Tel. 7: p. c. 1st Mortgage (B (Buillding) Bonds | $1,000 | 120 —125 120 —125 coe ike 
175,1007 Do. do. c. Sterling 100 99 —103 99 —103 
42,853 { Westminster Electric Supply Corporation, Ord., Nos. to } 3 4 4 see 
I 
* Subject to Founders’ Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 74—7§.—Elmore Copper Depositing Priorities, 7—74.—Elmore’s Pren 
Patent Copper Depositing s of £2 (issued at 10s. premium, £1 10s. paid, including premium), 24—2§. paar LÀ to House 
a paid) 4ÿ—5}—London Electric Supply Corporation, Ordinary (£5 paid), 1}—1}.—Manchester Edison and 8 re 
£1 paid) 11s —13s. Woodhouse & Rawson Ordinary of 45 (£2 10s. paid), 28—24. —Preference, 4§—4§. | 
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Bank Rate or Discount.—3 per cent. (29th January, 1891). 
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ELECTRICAL REVIEW. 


THE PROGRESS OF TELEGRAPHY IN 1890. 


"(From the Journal Télégraphique, of Berne.) 


_prow a telegraphic point of view, the most important event 


in the past year was the International Conference of Paris. 
We have already, in a series of articles published in this 
Journal, given an account of the labours of this body ; we 
therefore will not revert to the observations made in those 
articles, chief object of which was to call attention to the modi- 
fications effected at the Paris Conference, in the regulations 
of international service and in the tariffs of telegraphic corre- 
spondence. But we believe that it may be of some advan- 
tage if we profit by this opportunity to offer a few remarks 

n the very notable advancement of the Telegraphic 

The inception of this Union dates from 1865, it thus 
reckoning 26: years of existence. The first meeting, held at 
Paris, for the purpose of drawing up the first telegraphic 
regulations intended to organise the intercourse between 
European countries, was composed of delegates from the 


German States, Austro-Hungary, Belgium, Denmark, Spain, 


France, Greece, Italy, Holland,. Portugal, Russia, Norwa 
and Sweden, Switzerland and Turkey. After the secon 
conference, held at Vienna in 1868, the Union was extended 
beyond Europe by the accession of British India and Persia, 
and in Europe it was joined by Luxembourg, Roumania, and 
Servia. Three years later Great Britain, which until then 
had held aloof owing to the fact that the telegraph system was 
not under Government control, was able to take part in the 
conference held at Rome in 1871, and the Union then also 

ined the adherence of the Dutch East Indies. At the con- 
erence of St. Petersburg in 1875, the Egyptian delegates made 
their first appearance. It was, however, at the conference held 
at London in 1879 that the greatest extension of the Union, to 
n States occurred, it being joined by South Aus- 
tralia, Brazil, Japan, New Zealand, and Victoria. At the Berlin 
Conference of 1885, the list of European States was com- 
ree by the accession of Bosnia-Herzegovina, Bulgaria, and 

ontenegro, while the extension of the Union outside Europe 
included the Cape Colony, French Cochin-China, Natal, New 
South Wales, Siam, Tasmania, and Tunis. Finally, the Paris 
Conference of 1890 saw the adherence of the Argentine 
Republic and the Spanish colonies of Cuba, Puerto Rico, and 
the Phillipine Islands, bringing the total number of States 
participating in the Union to 42. 

It must, however, be remembered that telegraphy is not ex- 
clusively in the hands of Government Administrations ; a 
portion of international communications, and nearly all the 
important submarine cables are owned by private companies. 
À considerable number of these associations have conformed 
to the regulaticns of the Union, and several have accepted its 
— by formal adherence at the . Convention of St. 

etersburg. These accessions may be fairly considered as an 
extension of the Union. 

The companies were not officially admitted to international 
conferences until that of St. Petersburg, in 1875, where 
seven attended, of which number three notified their 
adherence. At the London Conference of 1879, the represen- 
latives of sixteen companies were present, six joining the : 
Union. At Berlin, in 1885, nineteen companies were repre- 
sented, and of these nine joined the union, Finally, at the 
conference held at Paris in 1890, twenty- sree companies 
attended the meetings, eleven signifying cheir adherence. 
This progress is all the more remarkable since during the 

terval between the two last conferences, three of the com- 
panies which had taken part in preceding conventions had 

ppeared, either through the extinction of their concession, 
owing to the purchase by Governments of their lines ; 
De ag ru were the “Submarine,” the “ Vereinigte 
utsche Telegraphen-Gesellschaft,” and ‘the “ Hamburg- 
Helgolander-Telegra 
€ system of submarine communications continues to be 
extended, but the very important undertakings which were 
ARS during the last iow Jam, in the extension of West 
— cables, were followed in 1890 by a comparative slack- 
le European waters the principal work has been the 
the l rsion of 510 knots in a new Anglo-Swedish cable, and 
le 4 of a duplicate cable of about 70 knots between 
and Candia, In the seas to the east of Europe, the 


Turkish province of Yemen has been connected with Perini, 
and on the east coast of Africa, Zanzibar has been joined on the 
one hand with Bagamoyo, and on the other, with the island of 
Mombassa. In the seas to the west of Europe two cables 
have been laid between Canso (Nova Scotia) and New York, 
and one was submerged between the Bermudas and Halifax 
(Nova Scotia) ; finally a duplicate cable was laid: between 
St: Vincent and Barbadoes. Fort de Francé- (Martinique 
was connected with Paramaribo (Dutch Guiana),‘and Môle- 
St. Nicolas was placed in communication,: by a :submiarine 
cable, with Port au Prince (Hayti).. 
With regard to land lines, there is no event of::import 
to chronicle ; it is only known that the Russian Government 
is considering the construction of: a line along the shores of 
the White Sea, from Kala to the Norwégiari frontier. .  : 
It is not to be understood that Administrations have main- 
tained their systems in a stationary condition ; the preceding - 
observations refer only to the principal lines. :If we enquire 
into the p made by each co individually, it will 
be found that a marked increase has taken place in the lengths 
of lines and conductors. The latest statistics show that 
European Administrations have, during the past year, placed 
at the service of the public 354,259 miles of telegraph lines, 
comprising 1,025,481 miles of conductors, us against 338,719 
miles of lines and 994,406 miles of conductors, giving an 
increase for the year of 15,540 miles of lines, and 31,075 


- miles of conductors. 


The number of telegraph stations opened to the public has 
received very considerable additions: the eighth edition of 
the nomenclature (to appear shortly) of stations gives 75,000 
offices, or 15,000 more in 1887, showing an average of 
over 3,000 offices per annum. 

The number of messages also shows a constant increase. 
The amount during the year, in Europe alone, reached nearly 
200 million telegrams, of which 155 millions were internal 
and 45 millions international, or 10 per cent. more than in 
the preceding year. The countries wherein telegraphic traffic 
reaches the highest figures are-—Great. Britian, with 65 
million telegrams, 58 internal and 7 foreign ; France, with 
42 millions, 35 internal and 7 foreign ; Terme, with 26 
millions, 18 internal and 8 foreign ; Austro-Hungary, with 
lig Pat 7 internal and 64 foreign; Russia, with 11 

illions, 9 internal and 2 foreign ; Italy, with 9 millions, 7 
internal and 2 forei 

The progress in telephonic communications has heen steadil 
advancing. Germany leads with nearly 200 systems an 
40,000 subscribers ; but in France the advance in improve- 
ments to the service and in the increase of systems and sub- 
scribers, has been most noticeable since the Government took 
the telephones into its own hands. At Paris, where on the 
1st October, 1889, there were only 6,300 subscribers, at the 
end of 1890 there were 9,300. Lyon has 800, Marseille 600, 
Bordeaux 500, Lille 450, Reims 400, Roubaix 350, Tour- 
coing 300, Cannes, St. Etienne, Nantes, Troyes, and Saint- 
Quentin, 150 each, and about 30 other towns with from 50 
to 100 each, or a total of more than 16,000 subscribers as 
against 10,000 as published in the last statistics. Inter- 
urban communications are also ag throughout France, 
and we shall soon possess a telephone cable connecting Paris 


. with London. 


In reviewing the progress of electricity in general, although 
we find no record of new discoveries, there has yet been con- 
siderable advance in its application to lighting, transmission 
of force, electrolysis, &c. The struggle between the par- 
tisans of alternating and contimmous currents continues with 
about an -equal amount of sééeess on either side. It must, 
however, be admitted that tlie"largest installation of the year — 
is being carried out on the alternating current system ; the 
electro-dynamic machine at Deptford, constructed fog the 
lighting of a large part of London, wiil have an of 
39°36 feet diameter, and will be run by an engine of 1,250 
H.P.; a current of 10,000 volts potential being developed, 
which by means of a series of transformers will be reduced, 
at the consumers, to 100 volts. 

A considerable amount of attention has been paid to the 
construction of accumulators, and many important improve- . 
ments have been effected. Secondary batteries are becoming. 
of more practical application, and we mo cite a8 an example 
their employment in the central telegraph station at Berlin. . 

The year 1890 has given us occasion to deplore many 
losses. M. Auguste Frey, Director-General of the Burean: 
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International, had scarcely entered: upon his newduties when 
a painful. illness removed him from his family and friends. 
M. Nordlander, Director-General of Swedish Telegraphs, and 
who gr mp his country at the conferences of St. Peters- 
ra ondon,:and Berlin, died on the 27th February. pe" | 
im the same month we learned the premature decease of M. 
de Tornos y Matamoros, for: many years a senior official in 
the: Direction-General of Spanish Posts and Telegraphs. He 
attended the conferences: ‘of: Vienna‘and St. Petersburg as 

ish delegate, and a ‘submarine cable compan 
at the conferenceof Berlin. From among thestaff of telegra 

nies we have to record the death of M. Despointes, 

electrician to the Submarine Telegraph Company, and of M. 
Bourdeanx, for long the engineer-in-chief to the same com- 
pany. Among electricians known to our readers we have to 
notice the much regretted death of M. Napoli, to whom is 
due so many me jp orn in the application of electricit 
to railways, and we have also to record the death of M. 
Halske, partner in the firm of Siemens and Halske, 


bination consists of a parallel flow compound steam turbj 
revolving at an extremely high rate of speed, and com 
directly to a dynamo of special construction ; the Was 
so high that ial bearings and means of lubrication had 
to be valved à order to obtain a satisfactory result, 
‘Fig. 1 represents a 35-unit steam turbine dynamo, 


speed is 4,500 revolutions per. minute, which is joo 


mediate between that of the ordinary dynamo and the tarho, 
electric generator, it will be seen that the ‘automatic 
lubrication is replaced by ordinary lubricators of large size, 
and that the dynamo is of ordinary construction, . with 
a Gramme-wound armature; the speed is sufficient:.to 
enable the dynamo to develop an unusually large: outpnt 
for. its size, &c. The whole plant is extremely light. and 
Fig. 2 shows a 75-unit steam turbine alternator: the 
speed is 5,000 revolutions per minute, and generat 


_ an alternating current of 83°3 periods per second; Four 
turbo alternators of 75 units each have been generatirg 


STEAM TURBINE DYNAMO. 


THE turbo electric generator, which we have on several occa- 
sions described, has now a counterpart in the steam turbine 
dynamo, also invented by Mr. Charles A. Parsons, and which 
is manufactured by his firm. a 

As will be remembered, the chief characteristics of the 
turbo electric generator are that the motor part of the com- 
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the current of the Newcastle and District Electric Lighting 
Company for the last twelve months, during which time there 


has been no hitch or stoppage, and the service has been ex: 


ceptionally steady. 

Additional p nts of the steam turbine alternator type 
of 75 units each, as illustrated, are now being added to meet 
the increasing demand for light, which now amounts to 8,2% 
10-C.P. glow lamps. | 
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NOTE ON THE INTENSITY OF TELEPHO! Moreover, the variations in: the form of ther à renerable to 

| oe eons fa Marissa ea be facilitated by the mobility of the field, and this can be 


‘EFFECTS. 


By Mons. E. MERCADIER. 


Tue intensity of telephonic effects depends chiefly upon the 


thickness of the diaphragm, its diameter, the intensity of the 


tic field, the form of this field and the induction coils. 
influence of the thickness of the diaphragm has 
already been investigated.(vide Comptes Rendus, April 5th 
and 8th, 1889), and it has been shown that for every tele- 
phone of a given magnetic field there is a certain thickness 
of diaphragm which gives a maximum intensity. 

Having determined that thickness of diaphragm which 
corresponds to the maximum effect, it is ble to vary its 
diameter, and to discover what size of diameter gives also 
the best intensity. This result comes from two causes :— 

1. The magnetic field of the core only mar a sensible 
effect within a limited region of the diaphragm. Hence, by 
increasing the diameter, the inert part of the diaphragm is 
also increased in area and not the sensitive part. 


2. By increasing the diameter, its flexibility is with- 


out doubt also increased, and this favours vibration; 
but, on the other hand, the mass of the diaphragm is also 
increased, and accordingly there is more difficulty in the way 
of producing these vibrations for the necessarily limited 
variations in the magnets field. 

From these considerations it may be deduced, and con- 
firmed also by experiments, that the diameter which produces 
the best effect ay to vary in magnitude with the intensity 
of the magnetic field. = 

Thus it is explained how some telephones with diaphragms 


of large dimensions, and with magnetic fields relatively’ 


intense like the instrument of Gower, Pollard, &c., do not 
produce greater effects than those instruments which have a 
weak magnetic field, but smaller diaphragms, such as the 
telephones of d’Arsonval, Ader, Aubry, &c. | 


It is hence necessary, if it is désired to obtain with a tele- 


phone the maximum effects, to combine suitably the proper 
thickness with the size of dia , according to 
the intensity of the magnetic field which is at disposal. 

The influence of the intensity of the etic field is far 
pr being as great as one might be led to believe at first 
sight. | 
_ Very varied experiments have been made on this subject 
in magnetising the cores of soft iron of the induction coils 


by means of an electro-magnet, instead of fixing them, as is 


commonly done, at the poles of a magnet. It is thus easy to 
produce magnetic fields of very different intensities by causing 
the current which excites the electro-magnet to vary in in- 
tensity. By working in this way it is easy to arrive at a 
certain limit at which the effect of the telephone does not 
vary sensibly, this limit being reached when the mass of the 
iton becomes rapidly incapable, as it were, of absorbing all 
the lines of force of the field, and more and more of these 
lines traverse the diaphragm. 

This can be tested by scattering some fine iron filings upon 
the diaphragm, and observing that an increasing portion of 
2 2 vs becomes useless in the production of telephonic 

It is necessary, further, to observe that these effects are 
due to the deformations of the lines of force of the field ; that 
these resist the deformation due to the’ energy of the waves 
arising from the voice, according as the magnetic field is 
more intense, and that this energy is necessarily limited. 

remarks apply equally well to the telephone receiver. 
he above considerations help to explain the want of 
success Of experiments made with a view to increasing the 
intensity of the effects of a telephone by increasing the energy 


of its magnetic field, and why it has been decided in practice — 


only to use ae of small dimensions of which the 
ets are re 

+he influence of the form of the field and of the induction 

er been very much studied. It may almost be said 

thet ¢ the possible forms have been tried. But it is evident 

heoretically the form in which the lines of force are 

= er to the direction of the wire in the coils is the 

M re nf being equal. This is the form which 


Arsonval uses in his telephone, and my own = 
ments upon this subject have confirmed his conclusions. 


tively weak, and which are more manageable. _ 


increased up to a certain point by the mobility of the magnet 
and of the cores of the coils. is was demonstrated quite 
recently by Mons. Aubry by fixing, a. magnet to a vibrating 
plate ; but there is in this case also a limit which it is not 
possible to exceed, and which can. be determined by experi- 
In summing up the foregoing facta, it seems thet the 
following conditions are those by means of which it is pos- 
sible to obtain the best results from a telephone, namely :— 
1. sae mobility of the lines of force of thie field should be 
2. The lines of force should be cut by the greatest possible 
turns of wire of the coils, and perpendicularly to their diree- 
8. The thickness of the dia should be. diminished 
until it is just sufficient to absarb the greatest number : of 
lines of force existing in its vicinity. —_. foot} tod 
. 4, The ratio of that part of the ye 27 which comes 
under the influenee of induction to the whole. of the: dia- 
phragm should be increased. 


ELECTRIC LIGHTING IN CALAIS. 
THE Northern. Railway Company of France. has recently 
established an electric lighting. installation on a. somewhat 
extensive scale at its stations in Calais. These are three in 
number—one in the town itself, called’ the Oalais-Central ; 
another on the pier for steamer traffic, called the Calais- 
Maritime, and a third called the. Calais-Triage, where 
carriages are sorted and trains made up. The distances of 
the two last-mentioned stations from that of Calais-Central 

are respectively about 34 kilometres. 
The work at these three stations required very different 
ditions of lighting ; the passenger traffic at Calais-Central 
nnordegltaieil illumination up to midnight ; at Calais-Mari- 
time the service is irregular, depending upon the arrival and 
departure of the steamboats; while at Calais-Triage . the 
greater portion of the work is. carried. on during the night. 
t was therefore determined to construct a central generating 
station at Calais-Central, making the other two receiving 
stations. = | | 
At the central station there are two engines, each of from 
150 to 180 H.P. They were built at the works of Messrs. 
Chaligny and Company. There are four dynamos, each of 
27 amperes, at 1,000 volts; two of these are employed on 
the Calais-Maritime circuit, one on the Calais-Triage, and 
one is retained as a spare machine. For its own local work 
Calais-Central employs four low tension machines, each of 
200 ampéres and 70 volts. R 
The lines connecting the stations are bare overhead wires 
of 38 square mm. in section. Some small portions are, how- 
ever, carried underground, and here the wires are insulated 
with three coverings of India-rubber. The dynamos at the 
central station are of the horizontal Gramme pattern, and 
the machines at Calais-Maritime and Calais-Triage are of 

much the same type. . | | 

The lighting consists of :— 
At Oalais-Central : 
16 ares of 6 ampères ; | 
14 , , 12 
320 incandescence lamps of 10 to 16 candles ; 
At Calais-Maritime : 
80 arcs of 6 to 12 ampères ; 

200 incandescence lamps of 10 to 16 candles. 


At Calais-Triage : 
20 arcs of 12 ampères ; 
200 incandescence lamps of 10 to 16 candles.  : 
In addition there is at Calais-Maritime, for the service of 
the hotel and the refreshment room, a battery of 160 accu- 


mulators, each of 700 ampére-hours. 
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COMMUNICATIONS FROM AUSTRIA- 
HUNGARY. 


[FROM A CORRESPONDENT. ] 


On January 26th there was held in the offices of the Anglo- 
Austrian Bank the constituent general meeting of the General 
Austrian Electrical Company. After being constituted, the 
general meeting to take over the central station 
already erected in Vienna by the firm of Siemens and Halske, 
for electric lighting and the distribution of power, with its 
real property in the inner ry Ai New Badgasse and Blut- 
gasse), together with all buildings and machinery, the entire 
net of cables, and the concessions acquired. As a managing 
board, there were elected for the first term of three years, 
among others, Prof. Leopold, Chevalier von Hauffe (Presi- 
dent of the Austrian Association of Engineers and Architects) ; 
Arnold von Siémens (of the firm of Siemens and Halske, in 
Vienna) ; Dr. Joseph Rosenthal (engineer of the firm 
Siemens and Halske) ; and H. Schwieger (solicitor to the 
firm Siemens and Halske, in Berlin and Vienna). In the 
session of the board which followed after the general con- 
stituent meeting, Prof. von Hauffe was chosen as president. 

Four electric companies are therefore about to enter into 
competition in Vienna, 7.¢., the Vienna Electrical Company, 
the International Electrical Company, the Austrian General 
Electrical Company, just founded, and the International 
Compressed Air and Electric Company, which is to work on 
the “ Popp” system, and which has just obtained a concession 
in Vienna. 

‘The last-mentioned company will probably not be able to 
begin its pe very early, and the definite grant of the 
concession voted by the Municipal Council has encountered a 
delay In the session of the council on January 23rd, the 
conditions for the supply of compressed air and electric 
current from the proposed “ Popp” central station were dis- 
and was taken to to 
this paragraph, the company is to the exclusive right 
of the instalation of age ectrical leads and compressed air 
pipes, whilst in all the three electrical works existing 
in Vienna the consumers are at liberty to have -their leads 
and internal ge cag installed by any maker, which 
does in fact take . It was therefore proposed in like 
manner to refuse this exclusive right to the Popp Company, 
and, the was energetically by several 
members. Herr Kareis is not in favour of granting to the 
company the exclusive right of fitting up motors. Still. the 


7—<Company had the most experience, and could therefore 


supply compressed air motors most advantageously. In this 
manner the cheaper consumption of air might make the 
dearer apparatus of the company more remunerative than 
motors obtained elsewhere. ‘The company would have a 
certain Bs Sy ore if it could penetrate into the interior of 
houses. Dr. Richter moved that section 2 should be sent 
back for more definite expression. This motion was approved 
of, and the entire affair was postponed sine die. — 


THE PHOTOGRAPHERS’ : ELECTRIC LAMP, 


AMATEURS of photography, writes a correspondent in Za 
Nature, are aware of the importance attached to the lighting 
of their laboratory during the development of the plates. 
The little red glass lantern lighted by a petroleum lamp often 
leaves much to be desired, the lamp may smoke or burn low, 
and if this happens at the moment when a plate is immersed 
in the developing bath it causes great inconvenience. M. 
Radiguet, the well-known electrical instrument maker, has 
invented a very ingenious little apparatus, consisting of a little 
incandescence electric lamp, burning under a red glass, which 
furnishes the photographer with the light required for his 
operations. e accompanying figure shows its construction. 

he apparatus consists of a globe containing three bichromate 
elements, connected in tension ; they supply an incandescence 
lamp of five volts. The three elements are shown empty in 
our engraving, by the side of the complete ee they 


can -be easily cleaned and filled with liquid. The zines 


Commissioners of 


employed for the battery.are mounted in'such a manner tha 
it is very easy to change them when they are used up. A 
central support enables them to be quickly submerged in thé 
liquid, in order to make the battery work, and to be drawn 
out when the operation is concluded. | 
The reflector, containing the electric lamp, can be moved 


round the ap us ; Moreover, it turns on an axle which 
enables it to be directed downwards, and thus to light ap the. 
developing vessel. For the purpose of photographic’ opers: 


tions, the reflector is supplied with a movable red lantern» 
lantern of any other colour may be substituted for this or 
may be suppressed altogether when the lamp is to be tiged 


” ordinary lighting. | 


| 
| 


} THD 
. 


To use the apparatus, we have merely to lower the metal 
triangle placed on the upper part of it, the zincs are then 
submerged in the liquid, and the light is produced instan- 
taneously ; by raising it again the lamp is imme 
extinguished. The intensity of the light is regulated by. 
lowering this triangle gradually ; it is better not to bring 
the incandescence to too great a height, as the filament. might 
break ; this precaution is especially n when. the 
liquid is new. The photographer’s lantern may be employed 
for other purposes than the one:we have indicated. In order 
to lg t the lamp without the battery the apparatus 18 pr 
vided with a double terminal for the conveyance of ;the 
current. M. Radiguet has designated his apparatus by the 
— ‘; electro-photophore—it is very ingenious and well- 


ELECTRIC LIGHTING IN THE CITY. | 


AFTER experiments extending over some 12 or 13 years, 
arrangements have at length been concluded for the public 
lighting of the City of London by electricity ; and on Tuesday 
the great work of installation was formally commenced. 
The ceremony consisted in starting the 
works, by constructing the principal junction box to be wsed 
for connecting the mains of the two contractors, the object 
being to make the two systems inter-dependent, so that #4 


- the event of a serious accident occurring at either of 


generating stations, current will be obtainable from the other 


_ stations. This junction box is situated at Walbrook, clos 


to the Mansion House, and the Lord Mayor accepted | 
task of placing the first stone of the box in position. To 
mark the occasion a numerous company assembled, 
those present besides the Lord Mayor, being Mr. 
Farmer, Mr. Sheriff Harris, the Duke of Marlborough, Lord 
Thurlow, Mr. D Frank Green: (chairman of er 


wers), Mr. Preece, and 
Martindale. At the inaugural ceremony and 1at a lunchéof 
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hich followed at the Cannon’ Street Hotel, statements were 


explanatory of the work. In laying the stone the Lord 
rm co | a hope that with the electric light fogs 
would be prevented, and Mr. Deputy Green claimed that 
London would soon become the best lighted city in Europe. 
In nding to the toast of thé Commissioners of Sewers, 
at the Hotel, Mr. Deputy Frank GREEN said that it was some 
since they had made experiments of my con Boy streets by 
electricity, and although not successful, they cost about 
£8,000. He concluded by saying that the Commissioners 
would rencrr every assistance to the contractors in carrying 
out the work. . | | 
‘The Duke OF MARLBOROUGH proposed success to the 
electric lighting of London. 
Mr, Preece said that every méans had been taken ito 
place the electric lighting of the City on the greatest lines of 
security, so that such accidents as had happened in New 
York would be impossible. It was possible now to manu- 
facture electricity as cheaply as ge but it could not be dis- 
tributed'as ‘cheaply as gas. : If the contracts were carried out 


88 he thought they would be, London would become the best 


lighted city in the world. 


RS the day the Lord Mayor and the Chairman of the 
À 


issioners of Sewers were RATES with samples 
of thé cables to be employed, mounted in silver, as inkstands, 
We have stated in previous issues that the negociations 
with the Commissioners of Sewers have resulted in the 
division of the City into three sections—an Eastern, com- 
tising the whole of the City east of the Mansion House ; a 
Céntral Division, from the Mansion House to St. Paul’s 
Cathedral ; and a Western Division, which takes in the other. 
= of the City west of the Mansion House up to Temple 
 For'the carrying out of the work, contracts have been 
concluded by the Commissioners of Sewers with the Brush: 
Electrical eae Company, Limited, for. the central 
and western divisions, and with the Laing, Wharton and 
Down: Construction Syndicate, Limited, for the eastern 
division. These contracts provide for the electric lighting 


of the whole of the streets of the City, partly by arc lamps 


a yd by incandescent lamps. - Provisional orders have 
eady. heen confirmed by Parliament for the supply of 
electricity to private consumers in the central and eastern 
divisions, and similar power is being sought for the western 
division. Altogether there are to be in the streets 400 arc 
lamps, of 2,000 nominal candle-power, and 1,000 incandes- 
cer ‘lamps of varying candle-power. Every street, lane, 
court, and alley is to be lighted; and the companies will 
have what is practically a monopoly of private supply. The 
cost ‘for lighting the streets is expected not to exceed 
£20,000 per annum, and for this it is hoped there will be 
rg times the illuminating power now obtained from gas.’ 
The Brush generating station is on the south side of the 
river, and the mains will cross to the City over Southwark 
and Blackfriars Bridges ; while the generating station for the 
eastern division (Laing, Wharton, & Down Construction 

) will be on the banks of the river between the 

House and the Tower. 


NEW PATENTS—1891. 


"912. ‘“ Improvements in locking for con- 
trolling on railways.”. D. Rionarps. Dated January 19th. 
in magnetic compasses.” A. Brocu. Dated 


980. “Improved electric signals Sex s” W. WALKER, 
J. Sanson and A. Cozx. Dated 20th. 
“Improvements in telegraphic transmitting 
G. K. B. Dated January % 
Dated Jamey Sa electric percussive rock drill.” A. T. SNELL. 


1007. “ Apparatus for separati d metals by the aid of : 
electricity.” Wanmants. “Dated 20th, 


ne provements in the manufacture of dynamo-electric 
ese Dated January 20th. . 
, proved means for distributing electrical energy.” 
8. Z. Dated January 20th 


1,051. “ Im 
provements in electrical transformers or converters, 
and in their manufacture, partly applicable to the manufacture and 
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testing of dynamo and other insulated conductor coils and armatures.” 


Z. pm Furrantt, Dated January 20th. 


1,053. “Im mated testing of 
ordnance.” and E. W. Lroyr. Dated January 

~ 1,066. “Improvements in electric’ blank heaters for : 
machines.” - G. D. Burrosjand E. E. Aneæzr. Dated January 21st. 


(Complete.) 

1,069. “ Im in globe and shade holders for gas, electric 
light, and oil ap chandeliers, and other similar purposes.” J. 
Brookes and E. G. Warp. “Dated January 21st. 


1,084. Automatic ‘throwback for’ electric indicators.” :W. Hy 


Jackson. Dated January 21st. | | | 
| provements in electric railways and in apparatus for 

the propulsion of vehicles by (Con 
‘oul United States.) Dated January 21st. 
1,118. « “ Improvements in folding lamp shades for gas and electric 

lamps.” O. Immay. (Communicated by D von Orth and E.'Breslauer, 
Germany.) Dated January 2ist. :. 
‘1,122. 


lamps.” A D. Dated January 21st. ; sal 

1,138. “An improved guard for incandescent electric light globes.” 
W. H. Muxss. (Communicated by J. Mino and W. D. Wastfield, 

1,173. Improvements “ty oR for the transmission of electric 
energy.” Sir W. THOMSON, | January 22nd. | h ae: f 
- 1,176. “ Improved ventilating self-lighting gas and electric 
battens for up and other public oS. 


1,176. : “ Improvements in brash holders for 


machines and electric motors.” F. M. Newron and T. Hawxms. 
‘1192. “ Means and apparatus for boats and. rafts on 
192. ‘ apparatus prop wan.” Dated 


4 


1202, “Improvements in electric clocks.” M. Devams. Dated 
1,251. “ Improvements in electrical switches.” E. Arxnws and 
W. ATKISS. 


. Dated January 23rd. 
1,279. Improvements-in añd relating to electric signals for rail- 
ways.” E. CW N. B. Anveswortx. Dated 


J. A. DickEY 
January 23rd. (Complete.) 
® royed means or arrangements for electric distribu- 

tion.” LV. Ce Dated January 24th. 
1,329. “ An improved electrical ant cocking, 
WE Mon. (Communicated. by 0. Talmage, States.) 

Dated January : | 
1,332. “ An improved insulator for electric wires.” W.H. Mumus. 
(Communicated by F. Miro, West Indies.) Dated January 24th. =~ 
1339. “Improvements in alternating current electric clocks.” 
E. px Pass. (Communicated by H. C. Spohr, Germany.) Dated 


1,359. “ Improvements in or to: electrical fire signals.” 
A. J. Bouzr. (Communicated by G. Dixon and — Fouler, France.) 


ABSTRACTS, 


OF PUBLISHED SPECIFICATIONS, 1890. - 


due to the heating of the .material composing in 

6,569. “Improvements in electrical measuring nts.” 
H. H. Lan "hole from abroad by E. Weston, of 
America.) April 29th. 8d. Embodies broadly a coil of wire 
pivoted in the field of a and carrying an index needle which 
moves over à suitable scale. The coil assumes an angular position 
depending se Se i of 


said springs of non-juductive or non-magnetic material, the devices 
for tightening or loosening said springs, the guard to prevent catch- 
ing of the inner turns of said spri ovér the outer 


t of the scale plate and its support on the iéces in- 
arrangèmen ep p pole pieces 


construction of said plate and com 
tion therewith of the mirror, the uniting together of the pele pieces, 
coil and scale plate, so that these parts may be separated as a unit 


| 
| 
| 
| 
dyn no-electric | 
‘ 2400 ; 
1,200. “ Electric contact for locks.” W. .H.:.Corson. Dated 
| 
| 
| 
| 
| 
| 
| 
| by. 
igh Jatedc anuary | 
pre: 
né 6,492. “ Improvements in electric railways.” (Under Internas 
tional Convention.) M. W. Dewxx. Dated November 2nd. 8d. Re- 
| lates to electric railways wherein the motors are, connected to a line 
PRE PRESSE OR working conductor arranged along the path of the vehicle in series or 
derived circuit. 20 claims. 
6,568. “ Improvements in and relating to electrical m i 
instruments.” H. H. Laxs. (Communicated from’abroad by M. M 
BE Garver, of America) Dated April 29th. Sd. Consists more par- | 
| mages of © grater satiation of Com 
or to one branch of a divided conductor than from or to the other | 
the suitably marked scale indicates said difference in volts. The 
principal novel features embodied are the use of oppositely acting’ | 
spri in combination with the rotating coil, the construction of 
| 
| 
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from:the e construction and ment of the concentric 

trom the magn the novel form of nd the disposition 

the circuit connections together with rth ofher and in- 
strumentalities. 7 claims. 

6,811. “Im vements in telephones.” W. and 4. Car- 

«ins. Dated 2nd. 6d. Claim :—A ‘transmitter or 

receivér, as a main line coil, a local circuit coil, a soft iron 


a vik beating. or diaphragm, as des- 
6,956. i Improverbeits in elevttic ald elevated : 


Boynwon: May 6th.’ 14d: :Consiste chiefly of 
strengthened by. ciromm: 


or tubes supported on suitable columns, and 


“Im rovements i in electro L Duncan an 

Oth. Hhs for ite object-4 cürfstraétion 
which shall bé relatively of weight and whetein 
the revoluble — shall move at a low rate of speed, thereby 
with: 


gtaribg or belting, which is | 
moving, is driven by and whetein the 
rev 


the helix to traverse the line circuit, substantially as 
. The described method of producing alternating electric 
currents in a line circuit, the same co sang in first closing a local 
cittiit, in which is intluded a helix, eréby causing the hélix 

to beconié éleètré-statically safiitated, and then sim usly 
opening the local circuit, and introducin acing circuit therein, 
reversing thé terminals of the termitidts of 


the line circuit after each closing of = local circuit, ‘whereby the 
dhectro-stutic &isdharge from the hetix will 


traverse the Hine ir in 


OORRESPONDENCE. 
"Storms and Telegranis. 


. The very able article, so far, by W. je ee and A: Brooker 
in your issüe of 23rd inst. cannot be otherwise than rhost 
ui to telegraph and electrical and a8 it is 
to be cnt, à À will not fail to deal 
n tbe. su mes t po for exposed positions, but give 
their candid Sinee I introduced this pole 
in J 


certain railway companies are erecting them on a very large 
scale, showing that, under a proper survey, they have proved 
a success. 

If these gentlemen. havé not seen a line constructed 
entirélÿ with A polés, 1 would ask them to inspect such 
between, say, Daluaspidel and Dava (about 45 miles on the 
Highland” ailwraÿ) before concluding their article, when 
they may find something to enlatge upon, and thus benefit 
all concerned. I have no doubt that the manager world 
allow them to ride in the van, for the of this im- 


purpose. 
sanction pan or the trouble to obtain 


E GHbert. 


pad of À pole line from Stanley 
janctien to Pitlochry, on the same railway, which ma = 
equalty worth looking at, a allowed to 
riorate and get oüt of | 
Lu 29th, 1891. | | 


Varying Resistances of Bad Conductors. 


In a previous letter I called attention to a su posed dis- 
covery made by Mr. Branly, which formed the Re of an 
article in the Electrician of the 23rd ult. 
wrote to the ELECTRICAL REVIEW I also wrote to the Hlec- 
trician, but gr | have not published my letter. 

Fhat the Zlectrician is published in connection with a 
rtain telegraph interest is I believe o 
marinating that this is so, I should have expected that 
a- certain sense of fair play would. have characterised the 


ity is as a motive power, it 
tin and the’ electrio 


1887, 1887, T pos that the government of- 


quite free from ambiguity, and I think it very 
At the time I 


y admitted ; but, 


cac in calling attention to the treatment my letter ie 


ie observation made during a thünderstorm in 185 
to researches which resulted in the eed a of 
ning bridge, which was 
which depends for its action 


ri 
the Mr. Haynes, the de 
Bristol and Exeter Railway, e 
and 


TRICAL REVIEW in August, 1882. On the B, and 
vay there are my. bri of do 
ty last year, ve no doubt are doing duty ab the. 
present Lime. 73 of these bridges were suppl 
4 years ago—and 37 in 1872—19 years i the 
of the period mentioned they been 
efficiently, and it has occasionally wt mr ; the | 
of a lighting discharge has producéd a 
across the bridge of low been at. or 
set tight by giving bridge a few 
tted to t egraph | u e time 
they were supplied there was a DS ion 
force, which not it wires m 
vit teenth Lo be nt à 
and my y bridges had to comply with the 
not tanding that 
the electrical department of | 
d a paper before the’ 
h Eng: eers in , 187 
ioe my bridges because thete was tio 


tion, nad the ‘remarks I made during the discussion 

followed . Mr. Preece’s from 
blishied proceedings of the 

ha 


severe storm occurred met 
lightning bridges had ‘a the So 
ment. clerk in charge of a : 


that during the time storm raging 
charges succeeded one another with great raph idity, 
a sound like a continuous cracking of whips, that the coum oom, 
ition pi of the ei ers was melted; and the me set 
mes Ow, as lightning bridges were not. 
with earth wires to carry away the main | 
to earth, and as the discharges were umusu evere, 
they were burnt up after a series of discharges had. 
through, and oS mag was taken of this circumstance te 
condemn my brid + hare no doubt thet oll 
another such stotm as that which destroyed my bridges should. 
occur, that the lightning neon: now adopted by the Post 
Office would be destroyed. 


S. Alfred Varley. 
February 2nd, 1891. | 


S. Alfred Varley’s Article en Croevkes’s Address. 

I thank your correspondent, “ N. 8.,” for his criticism. k 
is very difficult to ph À qe in words, not 1 capable of misconcep | 
tion, what the conceives, especially when am mn ge : 
involves mental ns, and the y is sa 
increased when one tries Be express what he wants to 
have not clear my mind at the i 
I was writing à article, and the of S., 
as it goes, seems to me to be sound, at the same time chy = 


N. 8.” also found some difficulty in expressing verbally 
what was in his mind when he wrote his letter. 
I have dealt with the matter in another comm cer aa 
I found I should have to run into some length in 
with the matter commented upon, and uséfally answ 
questions “ Be S.” has put. 


Alfred 
Fe 2nd 1891, 


le 
embeaoes.& fiovel device for suppc 
| 
| 
1. The described methoû of produding High tension imphlses, in à line 
cirouit, the same consisting in fiat; closing à loedl battery circuit, in- 
cluding a hilix, thereby causing the helix to become electro-statically 
saturated, then simultaneously opening the electrit eiteuit and intro- 
| the line circuit therein, thereb - _the electro-static 
| 
| 
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HOLMES & C0, 


NEWCASTLE-ON-TYNE, 
17, COLEMAN STREET, LONDON, 


SLOW SPEED. | 
HIGH EFFICIENCY. | 


TELEPHONE: 1288. THLSGRAMS: “NDIORS," LONDOR. 


WHEATLEY KIRK, PRICE & GOULTY, 


| ELECTRICAL AUCTIONEERS, VALUERS 


| AND 


And Albert Square, 


UEEN VICTORIA STREET, LONDON, EC, | 


THE ELECTRIC & GENERAL INVESTMENT (0. 


LIMITE, . 


Does —1 WINeHESTER Fraser, EC. . 


“ls Grace the DUKE OF MARLBOROUGH, Chairman. 


The Company has been formed FOR THE PURPOSE OF 
FACILITATING THE PROMOTION AND DEVELOPMENT 
OF UNDERTAKINGS for Electric Lighting, Traction, Trans- 
mission of Power, and other industrial uses of electricity. 


Communications may be addressed to— 
J. CECIL BULL, 


THE ELECTRICAL STANDARDISING, TESTING 


AND TRAINING INSTITUTION. 


The work undertaken by this Institution is as follows :— 


Standardising Electrical Instrumente. 

Testing Electrical Instruthents. 

Inspecting Installations. 

Reporting upon New Inventions ae Apparatus. 
Training Electrical Engineers. 

Experimenting on behalf of Inventors. 


For full particulars apply to the SzcreraRy, Foraday House, 
Charing Cross Road, W.C 


- SEVENTH EDITION OF MUNRO & JAMIESON’S ELECTRICAL POCKET-BOOK. 


ELECTRICAL RULES AND TABLES 


(A POCKET-BOOK OF) 
For the use of Electricians and Engineers. 


By JOHN MUNRO, CE. and Prof. A. JAMIESON, F.R.S.E., M. Inst. CE. 
Su Sois Seventh Edition, pocket size, leather, 88. 6d. 
venth Edition has been d “ 
derfully perfect... Wo rehy of the te an give 
_ Pocket-book.” Ing g value of Messrs. Munro and 5 8 


and ] 
Tables, large crown, 8V0., 


|  ELECTRO- “METALLURGY, 


(A TREATISE 
Embracing the applicati Plating, Seite 
and at Mevals ae the Reproduction 
2e us Surfaces and Art Work, &c. 
G. MCMILLAN, late De strato llege, 
London, Chemist aud Metallurgist to Q Bank 


the — MOS 
Electr 0-Me T manuals hitherto published on. 


AND ELECTRICITY 


(AN ELEMENTARY MANUAL OF} 
With Examination Questions and numerous Illustrations. 


By Prof. A. JAMIESON, M Inst. lasgo 
Part Ms Magnetism, Is.; Part IL ILL. 


Voltaic Electricity, 1s. 6d 
ro-Statics, or Frictional Electricity, 1s. 6d. ; or complete dn‘cloth, 


*‘Teache re to be co 
worthy Text Bo k at their their disposal." Nature naving such a thoroughly trust- 


London: CHARLES GR GRIFFIN & Co., Exeter Street, Strand. 


VULCANITE. 7 


HARBURG IXD14-RUBBER. COMB COMPANY. 
| London Warehouse : F. WINTER; 
LONDON WALL WOOD STREET E.O. 


CHEAP. PREPAID. ADVERTISEMENTS, 


Relating to Situations Vacant, Situations 
Wanted, Businesses for Sale, Patents for Sale, Be Aris of 


any kind Wanted, or for Sale or Exchange, are inserted at 


rate of ONE PENNY Per Word (minimum 1s.). 


: Three consecutive Insertions for the Price for Two. i 


Scale not apply to Trade Trade advertisements, terms for which 
ve rer can be had on application. 


WASTE D, First-class Draughtsman (mechanical). A know- 
| 1 of | an 


t ha ks nes 
m 


of ELECTRICAL IEW. 


W A leading electrical 

Dogue af desea ght hare 
large and first-class p 


j\LECTRIC LIGHT.— Advertiser with over 10 years” 
experience as Works’ hip and 

tendent requires situation ; esti- 

office. &c. Excellent references.— 

office 


PPOINTMENT required by architect son (23). 
Certificates for electric lighting, &c. Low salary.— 
“BR. 8. V.,” Vernon’s, 40, Lamb’s Conduit Street, W.C. aus 


ANTED, situation as Foreman Carpenter to an electric 


: hting firm. Good manager of men: well up in all 
mb FE... the building trade, also.— Address No. , Eusc- 
TRICAL Review office. 125 
bat an engagement by as Improver in eleo- 

sho EE of draw willing 
Blackheath. 


TRICAL ENGINEERS. — wanted by 
Draughtsman, varied experience.— Address N 0. 4,236, ELxc- 
TRICAL Review office. : 4236 


LECTRICAL ENGINEER, 26, seeks engagement. 
Theroughly experienced in and manufacture of 
dynamoe; &¢., and in land and marine installation work. 
Accustomed to coritrol of awerkmen. Practical knowledge of 
electro- and accumulator mawufacture. — Address 4,233, 
ELecrricaz Review Office. + 4233 


LECTRICAL ENGINEER of 10 years’ practical experience 
EK is desirous of finding a gentleman with small capital to jom 
him ia undertaking lighting, telephony, &:, One preferred with 
influence among West End architects und builders; technical 
knowledye not necessary ; or would join firm wanting good wurk- 
ing partner.—Address No. 4,230, Erecraicat Review Office, 22, 
Paternoster Row, E.C. 4220 


E-ENGAGEMENT required by advertiser, middle age, well 

acquainted with practical working of dynamos and incan- 

descent wiring and fittiog, also ship work, good references for the 
latter. —Address, “ M.D.,”’ 20, Tulse Hill, Brixton, 8.W. 4220 


[Continued on next Page.] 
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ELecTRicaL Review OrFice. | 4287 


, ee pe COUNCIL will in May nominate to one of the 
Partner with £1,500 capital old established offered by the Commissioners of the 185 
electrical business, profitable | bition. Candidates are invited apply or ma 
connection.—Apply 4,215, ELEcTRICAL Review Office 15 | three subjects—Caemisrey, Puystos, 
as a rule, have spent three years consecutively at the 


D, tal to join an Electrical , and: must not be more than 28 years of 
ring business— | Ist January, 1891, or of more than 5 years’ standing thom 
No. 4,209, habite BE Office. . 409 | COmmencement of a systematic course of scientific stu 
| The Scholarship ic of the value of £150 per 
| tenable for two years. The scholar must devote his 
| prosecution of some special study with the view 
YNAMO FOR SALE.—40-light Paterson bo for the industries of the 
rice #18 pot For than March should be forwarded under tb 
or most new, a — oO. than March Further details Scholarship 
Exgcreica Review Office. | 4285 obtained from the 


HENRY Ws. HOLDER, MA, 
UR Gower-Bell T for sale, royalty paid. Tenders | pce à 
to be sent to “ pal Office. 4294 


TANTED, second-hand Holtz machine, smallest size and 
simplest make.—Address No. 4,208, this office. 4208 


QECOND-HAND ALTERNATORS—both self-exciting and for 
separate exciters. Sections may be connected in series or | 
parallel at will, thus affording wide range of E.M.F. and currents. 

—For full particulars apply ExrcrricaL ENGINEERING CoR- 


_ ORATION, 68, Victoria Street, Westminster. 3366 | 
ONDON SHOW-ROOM. One of the finest and most central ESTABLISHED 1889. 
ecialities. Motive power if 
required. rent. Address, Office ELxcrricaL | Published Every Morning. 


4205 10 


PRICE ONE PENNY. 
ROBERT G. IVEY, 222, Chatham Place, HACKNEY, 


Maker Le Arc Lamps, Switches, Electroliers and General Electric Light Fittings. cet 
amo Commutators, ea, &c. 4 


Elec Models and inventions worked out. «221 AN INDEPENDENT FINANCIAL 
Mr. J. G. LORRAIN, MLE.E., M.ME, &.,| DEVOTED TO THE INTERESTS OF SHARE: 


AND CONSULTING EEGINEES, wr.c. HOLDERS AND INVESTORS. Î 
“PATENTEE'S HANDBOOK” Post Free on Application. oe | | 


FULL CRITICISMS ON NEW COMPANIES, MEETINGS, ds; 
LATEST PRICES OF QUOTED AND UNQUOTED SECURITIM, 
MINING, INSURANCE, PRODUCE & SPORTING NOTES, 


Engineer DAILY EXTRACTS FROM THE REGISTER OF BILLA 


An Review ofthe Machinery an SALE AND DEEDS OF ARRANGEMENT, 
Administration of Railways. SHIPPING INFORMATION. = 
MONTHLY, ONE SHILLING. 
© A Valuable Work for Reference, illustrated with large = Scale of Charges for Advertisements can be had 0 
LITHOGRAPHED WORKING DRAWINGS application. a 
OF Rolling Stock ; Bridges and all 
ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, 14s. AT ALL NEWSAGENTS AND BOOKSTALLS:" Ke 
(Payable in Advance, including Postage.) Specimen Copy Post Free, Li. a | Fa 


OFFICES :—8, CATHERINE ST., STRAND, LONDON, W.C. | Offices: 20, BUCKLERSBURY, LONDON, BO, 


R. MCGOUNE, BUCHANAN & Co. M | A See DE 
WHOLESALE MICA MERCHANTS, Specifications. _— | 
9, Mincing Lane, London, E.C. Special Department for 

Telephone No. 11,147. Telearams, “ Boulanger." For Electrical and all other purposes. Electricians. - = — : 


ELLIOTT BROTHERS, ‘4 
101 & 102, ST. MARTIN’S LANE, LONDON, W vd 


(ESTABLISHED 1800). 


BLECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


_ SUBMARINE MINING APPARATUS, &o. CONTRACTORS TO H.M. 


Highest Award Paris Exhibition 1889, Only “Grand Prix” to any English Electrical pi 


“omm,” LONDON. ‘Telephone No. 3852. 
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| AND FOR EVERY PURPOSE 
| ass more carefully and ed calibrated than any others in the market. 
| EVERSHED'S PATENT 
| Thorough Mechanical Construction. Simple, : 


OHMMETERS. 
ALTERNATING 


A M M ET FE D ‘The ONLY INSTRUMENT FOR:THE PURPOSE 
Our new pattern 


which can be fixed tore reading 
 CARDEW VoL_Tm ETERS. ine à 


COOLDEN & Co.g 


Contractors to English & Foreign Governments, 
Railways, Central Stations,&c. 


YNAMOS, "ais 


Armatures ; | MICA | 


AMPLE OLEARANCE il Some welghing over SEVEN TONS without Engine. 
Armatures. Dynamos of this have worked at 389 trans- 
for some yeare without penny being 


~ 


STRONGLY BUILÆ. | 
| HIGH EFFICIENCIES. 


TEAM DYNAMOS 
DYNAMOS and MOTORS 
Built to Specification. 


STEAM DYNAMO for ELECTROTYPING’ 


Works, HaRrow Roao, 
w. 


My 
| 
| 
| ct | | 
+ | | 
| 
| 
| 
1 
: $ 
RUES. 
à A / / { [ 1, = 
«| 
: Armatures and Field Coils | 
i 4 < POSITIVE DRIVING Sy yr Long Beannys. Clean and Economical Lubrication . Standard Goolden Overtype Dynamo, built 
4 of Conductors. _-NRLEE CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. | 
HAVE BEEN BUILT IN ALL SIZES, | 
EC, 
| : | La LA | 
ap MA | | 
Æ j | = 3 | 
à À 7 
| à. ! (a 
Ty | 
rer \ \ | 
‘ ; | \ | 
3 2 d . 
| Ordnance Survey Dept. ‘ | 
x : ? 3 —_ 
| | 
a water. | 


THE ANN UAL PUBLICATION “th 
x BERLY’S 


DIRECTORY, 


FULLY REVISED AND .THOROUGHLY. RELIABLE. 
BOUND SCARLET CLOTH, GILT LETTERED, ROYAL 8vo. PRICE 6s., POST FREE. 


Contains a larger amount of Commercial Trade matter than any other Electrical Directory, 
DIVIDED INTO SECTIONS :—BRITISH, Red Edges. AMERICAN, Blue Edges. CONTINENTAL, Yellow Edges, 


THE LEADING ELECTRICAL TRADES DIRECTOR, 


And the OLDEST ELECTRICAL DIRECTORY in the WORLD. 


Invaluable to Manufacturing Electricians, Electrical Engineers and Contractors, Makers of High Speed and other & 
Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, Wire and Cable Manufacturers, W 
sale and Retail Dealers in Electrical Goods, and to Manufacturers of any article required and used dé the Electrical Trades. 


NO OFFICE IS COMPLETE WITHOUT A COPY. 


6@ Our books give an imcrease of orders for the 1891 issue of 18 per tit: more Le the 
whole amount we received for the 1890 edition, up to June 30th, 1890. 


In other words, for ewery £100 of orders received for the 1890 Book ” to June —, 1690, we have à 
for the 1891 Edition. 


6& Our Subscription Orders for Copies of the 1891 isue are now 30 per mt 
more than the whole of the orders we received for the 1890 Book up to June 30th, 1890, with six months | 
yet for Subscription Orders to come in. 1 


Special Loptires: Sim ei us in its poy as correct as it is ble for 
P arrangement, Copio 


ie be obtained through any Bookseller, or from WM. DAWSON & SONS, 148-9, , Upper Thames Street, = B. wd 63 


WHITTAKER'S HANDBOOKS fot ELECTRICIANS, | NEW BOOKS. 


vag 
4 1 


By GISBERT KAPP, Member of the Council ofthe 


Cloth, 2s. 6d., Post Free. With ) 
Institution of Electrical Engineers. By Prof. J. PERRY, ME. D.Sc. FRS. © 
ELECTRIC TRANSMISSION of ENERGY, SPINNING TOPS. peek) 
and its Transformation, Sub-division, and Distribution. 
With 130 woodcuts and diagrams. Third edition. = The Operatives’ Lecture at the British Association meeting 
, Tevised and enlarged. Crown 8vo,7s.6d. Leeds, ‘September, 1890. 
By: Sir DAVID SALOMONS, Bart, M.A., Vice-President of the 
Institution of Electrical Engineers. Cloth, 2s. 6d, Post Free. | 
ELECTRIC LIGHT INSTALLATIONS, By C. V. BOYS, ARS.M, 


_ and the Management of Accumulators. With 106 woodcuts | ‘THe | 
SOAP BUBBLES AND THE FORCES WHICH: MOULD 


A Course of three Lectures deli ered at thé London Institution 
small Crown 8vo, 68. in December, 1889, 1890, before . 
Ae H. PREECE, F.R.S.; and JULIUS. MAIER, Ph.D. ! | juvenile audience. 
THR TELEPHONE. | With 290 illustrations. | 


and Index. Crown 8vo, 12s. 6d. vloth 6s. 6d., Post Free. By WILFRID 8. CU | 
By THOMAS H. BLAKESLEY, M.A., M.Inst.C.E. | 


ALTERNATING CURRENTS _OF ELEC- COMPREHENSIVE ‘INTERNATIONAL WIRE TAA 


edition enlarged. Fall Particulars of 469 Conductors (4 guages), sn à - 
ELECTRO- MOTORS : How ‘made and how 
used. 64 illustrations. 36. Cloth, 4s. 6d., Post Free. 56 Illustrations. By J. SWINBURNE 
ELECTRI a | 
and enlarged, 3:. “ Altogether the book is an excellent one, the few points that have been OÙ 


in this notice being almost ‘the only ones that out of a large mass of matter 


ELECTRIC BELLS, and all about them. struck us as perhaps open te oriticwm.”—Blectrician, February 15th, 1888, 
| thor cal exper 
99 illustrations. Third edition. Revised, 3s. w be 


d treat t of th bject matter is decided! original, and a large 
By SYDNEY F. WALKER, M.LE.E., A.M.Inst.C.E. which Gocined. te. 


stereotyped 
ELECTRICITY IN OUR HOMES AND | ist “by ite its absence.”—Zhe Electrical Angine, ork), 


February, 
‘WORKSHOPS. 127 illustrations. Second edition, 5s. “= Taken as a whole, the book is a most readable and ncimistes one, "and, with oe 
__. _ By JOHN GRAY, B.Sc, ABSM, ALE-E,MPS. World ew York, Jan. 
ELECTRICAL INFLUENCE MACHINE “11 does not need commébding; we have only to give the authors same and thst 
_ their Historical and Modern Forms, w .of the Plant, January, 1889, 


Instructions for making them. 89 1llustrations, 4s. 6d. 
4 Complete by Whittaker, sent free on application. | 


|-H. ALABASTER, GATEHOUSE & | 
Lou. WAIT TAKER & Co, PATERNOSTER Row, | London, E. 
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New Edition. Writh-307 ILLUSTRATIONS. — 


CROWN Swo,°10s. 64. 


ELECTRICAL, ENGINEERING FOR ELECTRIC. LICHT 


ARTISANS AND STUDENTS” * 


| gmbracing those Branches. prescribed in the Syllabus issued by the City and Guilds Technical Institute : 


By W. SLINGO, Principal of the Telegraphists’ School of Science, and A. BROOKER, Instructor on Electrical 
Engineering at the Telegraphists School of Science. | 


London: LONGMANS, GREEN & co... | 


INTERNATIONAL ELECTRIC 


Sole Depot of MIX & GENEST, Limited. 


Office and Showroom: 34, ALDERMANBURY, LONDON, E.C., 


ARNOLD ROAD, BOW, E. 
NEUENBURGER STRASSE, BERLIN, Ss. Wy. 


Wrorks { 


__ ARE SUPPLYING FROM STOCK 
FREE TELEPHONES, SWITCHBOARDS, 


INDICATORS, INSULATING MATERIAL. 
And all Accessories. 


ABRIDGED LIST ON APPLICATION. NEW COMPLETE ILLUSTRATED LIST WILL BE ISSUED SHORTLY. *™ 


PRIESTMAN’ S OIL ENGINE 


(Priestman’s and Humes’ Patents), 
USING COMMON MINERAL OILS ONLY. 
SPECIALLY SUITABLE FOR ELECTRIC LIGHTING, 
Printing, Pumping, Crushing, Driving Lathes, . . 


NO COAL. NO GAS. NO STEAM. NO BOILER. 
NO SPARES. NO SMOKE. NO DANGER. 


No extra charge made for insurance. 
FIRST PRIZE AWARDED FOR SMALL FARMER'S MOTOR, PLYMOUTH, 1890. 


Royal Agricultural Society’s Stlve r Medal at Notti 
ham, 1588, and at Windsor, nd Pullest Particulars on application to— 8858 


Works:-HULL, PRIE STMAN Bros. VICTORIA ST, 1.0, 


AU STIN INF ANT DYNAMOS 


AND 
Specially designed to “tig Dire of Electric Engineers. 
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MOTORS. 


For Arc or Incandescen Direct; Charg + sd 
Transmission of =. 1 D in all its 
50, 100, 200, and 1,000 
HAND-POWER DYNAMOS. AGENTS. 
per 
| CONTINUOUS CURRENT IRELAND :' 
TRANSFORMERS. | FRANCE: E. Cadiot, Par 
: Prospero, vran, 
MULTIPOLAR MOTORS | Russia: Aiphonse, Schtchawinsky, St. Poters- 
(FOR SLOW SPEED). burg. 


Price Lists and Particulars Free on application. 


MYE RS, ous Electrical Works, ARMLEY, LEEDS 
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ELECTRICAL ENGINEERS, 


Manufacturers of 


TURBINE 
DYNAMOS. 


STEAM 


= PROJECTORS, 


tore = 


London Representative: A. A. CAMPBELL SWINTON, 66. Victoria Street, Westminster | 


Telegrams: “DUNAMIS,” LONDON. Telephone No. 3156. 


THE FOWLER-WARING CABLES Co. 


“82, VICTORIA STREET, LONDON, S.W., | 
ALL CLASSES. OF VULCANIZED AND PURE INDIA-RUBBER WIRES AND CABLE, 


Sole Manufacturers of 


LEAD-COYERED CABLES, 


UNDER THE COMPANY’S PATENTS, 1 | 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, | 


TRANSMISSION OF POWER, 
And Underground Installations of every kind. | 


SPECIAL ANT UCT TELEPHONE CABLES. 


UNAFFECTED BY HEAT, STEAM SHIPS, DOCKS, 


MECHANICAL STRENGTH, CHEMICAL WORKS 
_ HIGH INSULATION,: . FACTORIES, MINES, | 
LOW CAPACITY. DAMP PLACES, à. | 


MEDAL. | PARIS BX HIBITION. . 


REFERENCES AND PARTICULARS ON APPLICATION. 


Works: NORTH WOOLWICH, E. 
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POOLE WHITE, 


3 Largest Makers 


THE TELEGRAPHIC JOURAAL AND REVIEW 


6, 1891.) 


TELEPHONE NO. 


LIMITED, 
MECHANICAL ENGINEERS, MANUFACTURERS & SUPPLIERS 


THE TRADE ONLY. 


Works, Showrrooms and Offices 2 


98 & 09, BREAD STREET, CHEAPSIDE, LONDON, EC 


Lu LONDON"! 


“POOLITE” SWITCHES 
+ (Patent) 

[IN ANY STYLE OF 
DECORATION. 


_ THE PLATESSA CEILING ROSE. 


“NEW DIAMOND” | 


SWITCHES 
SWITCHBOARDS (Patent) 
in - For all Current 
THE TRADE. strengths. 
= 
PATENT. PATENT. | 


Makers of 
PATENT LAMPHOLDERS 


under 
SPECIAL LICENSE. 


POOLE & WHITH’S 


POCKET LOGARITHM TABLES. 
POST FREE, PRICE ONE SHILLING 
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PLETON, 
WILLIAMSON. 


BALMORAL BUILDINGS, 91, QUEEN VICTORIA 81, 


STEAM WORKS, HATTON GARDEN. 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 
IMPORTANT NOTICE. 


TELEPHONE 
EXPIRY OF BELL’S PATENT,’ DECEMBER .9ib, 1890, | 

UNIVERSAL.” TELEPHONES fer the above date WILL EMBODY ADDITIONAL IMPROVEMENTS 

THEY ARE SOLD OUTRIGHT! NO. RENTAL! | NO ROYALTY! : : 


€ | Suitable for Long or Short Distances, Outdoor or Indoor. . a: 
ais ERECTED AND MAINTAINED IN ANY PART OF THE KINGDOM. ESTIMATES FREE. UPWARDS of 6,000 in DAILY USE. 


N.B.—Catalogues containing upwards of 300 Illustrations will be ready shortly. 


| HARTMANN & BRAUN’S_ 


AMPERE METERS, 


| FOR CONTINUOUS AND ALTERNATING SUN TR 
Mi For PRIVATE INSTALL: TIONS, | à 

For CENTRAL LIGHT and POWER 
D For SHIP INSTALLATIONS, © TYPES. 


as ‘Hartmann & Braun’s New Electricity Meters, 
: “4 BEREND & CO., 61, FORE ST, LONDON, EL. 


TO THE TRADE ONLY. 


CHARLESWORTH, HALL 


Glectrical Engineers, 
RICHMOND HILL IRON WORKS, 


SILVER MEDAL, BARCELONA, 1888. 
MARERS OF 


HIGH-SPEED ENCINES, 


DYNAMOS & MOTORS, 


‘SHIP LIGHTING A SPECIALITY. 


EXGISEERS,” 


OLDHAM. 


& Co., 
87, WaLBROOK. B.C. 


Al 


À = 


‘The following sizes of Dynamos are 


THE UNIVERSAL CO. 11, Queen Victoria Street, London, E. C. 


= ak Sh kept in stock or in progress. . 
~| Lamps. Amps. Volts. Speed. | PRICE. 
eo ‘| 45 | 100 852 | &76 
180 90 |. 100 1020 | æ99 . 
120 100 | 880 | &121 
4 200 100 825 £170 


PROJECTORS IN STOCE.. 
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AK JOURNAL AND EE 


ELECTRIC 


MANUFACTURERS OF 


TELEPHONES, 


79, COLEMAN STREET, LONDON, E.C,| 
CHICAGO, cat YORK AND ANTWERP. = | 


CENTRAL STATIONS. 


CROMPTON & COMPANY, ‘LIMITED, have erected, or are now 
erecting, Central Stations, and manufacturing machinery for same, 


to supply 


321,000 LAMPS. 


This represents two thirds of the total horse-power being put dow! 
in this Country for Continuous Electric Supply, or in other words, 


100,000 LAMPS 


MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINED 


Full information on the latest developments of Electrical Engineering and Tenders for Central Stations J 
any magnitude, can be obtained by applying to— 


CROMPTON & CO. Ltd. 
MANSION HOUSE BUILDINGS, LONDON, E.C. 


Works:-CHELMSFORD & LONDON. À 


ANDREWS PREECE, 


ELECTRICAL ENGINEERS & CONTRACTOR, 


oi MANUFACTURERS OF THE 


ARC LAMPS, SWITCHES, &cC. 


BOROUGH MILLS, MANCHESTER ROAD, 


BRADFORD. 
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WRITE FOR PRICES. 


WOODHOUSE UNITED, LIMITED; 


LONDON, MANCHESTER, BRADFORD & KIDSGROVE. 


Telegrams: “ WOODHOUSE, LONDON.” Telephone No.1978, ‘© . ..; 
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PATENT “QUICK MAKE & QUICK BREAK” 


Are the best in the market. à ALarge Stock alwa in hand with China or Brass Covers, or Special Cast a7 
Work suitable for High-Class Decoration. 3 


| YERITYS PATENT “SAFETY” SAFETY 


a oe cd their use it is impossible to place a large fuse in a block intended for » | 
sive.” This result is not obtainable with any other Cut-out. mogq ia 


| VERITYS ELECTRIC LIGHT FITTINGS, 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. (Fobrurÿ 


TyY’s, 
KING STREET, COVENT GARDEN, W.C.; and 187, REGENT STREET, y. 
‘TELEPHONE 2018. Telegrams: “ELECTROLER, LONDON.” 


À 


CHEMICALS. 


ALL KINDS ron and also for INDIA-RUBBER & GUTTA- PERCHA MAN 


and Shipped at shortest motice 


G. BOOR & Co., 1& & 2, Artillery Lane, Bishopsgate, "LONDON, EC. 


~ “OONTRACTORS TO THE POST OFFICE, WAR OFFICE, ADMIRALTY, INDIA-AND NEW ZEALAND OFFICES AND LEADING TELEGRAPH _ Re % 34m 


i 
¢ ¥ ae 


56, RED LION ST., CLERKENWELL, LONDON, EC. 


SPECIALITIES 


Capt. HOLDEN'S ui Chronographs, Volt and 
Meters, Reflecting Galvanometers, 
and Firing Keys, Hydrometers.. 


_PITKIN'’S Electric Works, de Mills, Coal | 


E Gas Re 
PITKIN & NIBLETTS 


CUT-OUTS, LAMP- HOLDERS, | GARRETT’S MAGNETO BELLS & TRANSMITTERS. 
| barthenware for Lighting | IMPROVED PRIMARY AND SECONDARY BATTERIES, 


THR RERRSTEIN ELEC ELECTRIC LAMP CO., || ELECTRIC BELLS AND 


CEILING ROSES, CUT-OUTS PUSHES, 
9; | ST., LONDON, SW. 


B CKHARDT & RICHTER, Mul Germany. 
OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. | 
a of this Company are of low resistance, and 


CLEMENT STREET, BIRMINGHAM, 


t à 


BRASS, GUN METAL, 


PHOSPHOR BRONZE 


GS 


MANUFACTURERS OF 


INGOTS, BELLS OR Gones 


PHOSPHOR TIN, Of all Sizes and of Best Quality and Finish, 


FOR ELECTRICAL: PURPOSES |! 


WILKE S 
SOLE IMPORTERS 


J. ad. HUGHES, 


ALBION METAL WORKS, 
woopcock STREET, 
BIRMINGHAM. 


Telegrams “Bronze,” Birmingham. 


WEREND @LFORE ST. LOMDOM. 
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ELECTRIC LIGHT POWER COMPANY, 


SPECIALLY ron THE 


ARC LAMPS SAPPARAT US 


1) Lights, 210 Barrens — | à EP 20 


0 22 


_BATTERSEA FOUNDRY LONDONsw. 


sis) 


, 


and Particulars apply to THE MANAGER, BATTERSEA FOUNDRY, s. 


JOSHPH BOURNE & SON, 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


Prise Medal, Parts Mlectrical 

Special Shapes for Telephone and Electric Lighting Wires. | 
Works: DENBY POTTERY, NEAR DERBY. 

London Office: NEW ANCRAS STATION EUSTON ROAD, NW. 


BRIGHOUSE. YORESHIRE, | 
Iron and Steel Wire Drawers and Galvantyers. 


MANUFACTURERS OF _. 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


Race Contractors to H.M. Poatmaster-General.the Indian and Colonial Governments and leading Railway Companies 
SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILVER, &c., WIRES. 


En 
meee 
| 
z —= = 


. Used for the last six years with the greatest success. 
GOLD MEDALS ‘ 


Cheap, } Efficient, Strong, Silent. Sparking! No Overheating | 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 


JOHN & Wm. ROPER, BRADFORD, Yorks, 


UALLENDER'S BITUMEN TELEGRAPH a WATERPROOF Co, 


LIMITED. 
101, Leadenhall Street, LONDON.  rTelegrams: “OALLENDER, LONDON.” Telephone, Ne. 4,486. 
: LIVERPOOL : 36, Dale Street, _ 
Works : KENT, ‘Telegrams: “QCALLENDER, PICARDY.” Telephone, 
UNDERGROUND MAINS | 
LAID COMPLETE ON CALLENDER-WEBBER OR 8S OLID BIT UMEN SY. s TEM S. 


 LEAD SHEATHED WIRES AND CABLES : 
FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables—-ARMOURED-—Metal Sheathed. 
AHBRIAL CABLES. 
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Machine Scretas, Studs, & Small Gurned || _ 
Æ Parts, A 
For TELEGRAPH ENGINEERS, OPTICIANS, MATHEMATICAL, SURGICAL, 


MUSICAL INSTRUMENT, TRUSS and CHANDELIER MAKERS, 
STATIONERS, SUNDRYMEN, &c., &c. 


e 
| 


ems BRASS AND COPPER SCREW WORKS, === 
| GREEN STREET, | 


__Deritenp, . BIRMINGHAM. 


VEN TO PATTERNS. 


L 


SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE TO ORDER. 
VULCANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. — 


Pure Para Telegraph Strip, Insulating Tape, &c. Patented Non-Stretching Pure Rubber Insulating Tape. 
, Rubber Goods of all kinds for Electrical Purposes. 


PATENT COTTON “SIMPLEX” 


Y For DYNAMO, MAIN, and OTHER DRIWING. 


Valves, Sheet Ru? ber, Hose Pipes, Fire Hose, Chemical Appliances, Waterproof Garments, and all kinds of 
; , India-Rubber Goods in Stock, and to Order. 


| 
PRICE LISTS ON APPLICATION TO 


DAYID MOSELEY & SONS, | 


CHAPEL FIELD WORKS, 
RLANCH ES TE. 
WAREHOUSES: 


87, Miller Street, GLASGOW. 
20, Rue des Marais, PARIS. 


ARDtUrick, 


2, 4 & 6, New Brown St., MANCHESTER. 
| 29, Kl Reichenstrasse, 


14, Aldermanbury Avenue, LONDON, E.C.. 


BELTING | 


| 
PRODUCTS. 
An 


THE NEWTON ELECTRICAL ENGINEERING 
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WALL, 
MAGNETO WORKS, SHEFFIELD. 


CUITS of STEEL and STERL WIRE adapted to the INSTRUMENT and ELECTRICAL TRADES, 


MAGNET STEEL of the highest efficiency. 
SWEDISH IRON, ABSOLUTELY PURE AND DIAMAGNETIC. | 
TOOL STEELS—ALL DESCRIPTIONS. 


COLD ROLLED STEEL in all dimensions. COLD ROLLED STEEL tempered and polished in strips. : 


SPRINGS, HELICAL, SPIRAL, OR TO PATTERNS. 
Best Round Steel Wire Polished in Lengths or Coils, all gauges. et eee ee . 


Qualities for Springs, &c. ms ; 


THE ACME ELECTRIC WORKS 


Telephone No. 7639. | (FRANCIS TEAGUE, Manager), [ Telegrams : “Sounder London.” 
Head Office & Showrooms: 47, PRINCES STREET, HANOVER SQUARE. Factory: FERDINAND STREET, CHALK FARM, NW. 


ELECTRIC AND TELEGRAPHIC ENGINEERS AND CONTRACTORS TO H.M. WAR OFFICE 
ADMIRALTY, G.P.0.. LONDON COUNTY COUNCIL, &c. 


MANUFACTURERS OF COCKBURN PATENT LOCK AND QUICK BREAK SWITCHES. 04 


Main Swritchboards, Cockburn Patent Cut Outs and Fuses, Electrical Bocessories. 


IMPORTERS OF FINE AND ACCURATE 


AMERICAN MACHINERY 


QUICK SPEED MILLING MACHINES, 


SENSITIVE ‘LATHES, &c. 
DRILLING MACHINES 
| WITH ONE © MICROMETERS FINE TOOLS IN GREAT 
OR MORE SPINDLES. and wren 
ALSO | YERNIERS, | 
HEAVY POWER 16 Different Designs. 
_ DRILLS, SEND As. FOR ILLUSTRATED CATALOGUE. - 


CHARLES CHURCHILL & CO., Ltd., 


21, CROSS STREET, FINSBURY, LONDON. 


WORKS, 


AND 
MOTORS. 
Highest Efficiency ; Beauty of Design; Moderate 
Speeds ; Best Workmanship and Materials. 


NEWTON & HAWKINS’ 


PATENT 


AUTOMATIC SWITCHES.s. 


NEWTON ARC LAMPS. 


And every Requisite for Electric Lighting 3 
and Transmission of Power. 


Nelegvame “ARC,” TAUNTON. 
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BAI MOTOR 


Actuated by STEAM, WATER, HOT AIR, PETROLEUM OIL, &o. 


ELECTRIC LIGHT INSTALLATIONS, INDUSTRIAL, AND STABLE WATER RAISING 


| 


EE 


| | BAILEY’S PATENT HAAG?S PATENT 
pe BAILEY-FRIEDRICH ” SAFETY STEAM MOTORS. HOT-AIR ENGINE. HIGH-SPEED STEAM GE 
{nexplosible Steady-Runniñg, and Portable. Consuines 2 quarts of water per H.P. per day only For and other 


HAAGS’.PATENT . HAA@’S PATENT .  BAILEY'S PATENT BAILEY'S PATENT | BAILEY’S PATENT 


‘ WATER MOTOR.  : HIGH-PRESSURE WATER MOTOR.  “THIRLWERE” WATER MOTOR. | HYDRAULIC ORGAN BLOWER WATER MOTOR PUMPING ENGINE 


May be driven by re Much used for De OR WATER ENGINE. For of the water 
Pressure or other here hi mos, and small installations of the Mostly used for driving the which drives ves the Engine to 
te pply. Electric Light. Feeders of Pipe Organs. | higher elevation. 


water su 


JUST PUBLISHED.— “ BAILEY'S MOTORS,” an Iustrated Catalogue of the various Motors manufactured by W.H.B. & Co. Font Fr ls 


W. H. BAILEY & Co. Ltd. Manchester. 


if 


Win 
ce 


— 


THE COMPOUND : “ROBEY” ENGINE. 
These COMPOUND “ROBEY ” ENGINES work with a consumption 


of less than 2 lbs. of Welsh Coal per H.P. per hour when” 
ceveloping 2+ times their nominal power. 
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FOR ENGINEERS’ 


DRIVEN BY SELF-CONTAINED ELECTRIC: 
Apply to BOLTON & CO., 110, 


LATHES, 


Leadenhall St., E.c. 


Sheets, Rods, Tubes, Cells, &., for Electrical Purposes. 
THE NORTH BRITISH RUBBER: C0. LIMITED, 


Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte St. 
Liverpool, 9, Lord Street ; Glasgow, 106, Buchanan St ; 
Newcastte-on-Tyne, 39, Grainger St. ; Leeds, 65 & 66, Briggate. 47 


NEWCASTLE-ON-TYNE, 
Glectrical and General | 


TYNE DYNAMOS, 
‘TYNE ARC LAMPS, 


=|} TYNE TRANSFORMERS. 

home and 
SPECIAL TERMS TO THE TRADE. | 

Catalogue on application. 


Addresses: 
LONDON : 110, London, 
Yard, “ St. Dynamo” hester, . 


JOHANNESBURG SOUTH AFRICA. use,” Johannes- 
urg. 4160 


for London Office : 


ENGINE, LONDON.” 


{Tel 


Telephone No. 6648. 
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Improved Independent Vertical Engine with Moore’s Patent 
Crankshaft Governor and Balanced Slide Valve.' 
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The above, which can only be obtained from this house, is | The Centre from which the requisite elasticity is obtaies 
| ‘Will adapt itself to uneven surfaces to whith it Waj'tess. 

plied, and allow the expansion and contraction to be fully, 
taken up. The covering being of Asbestos Cloth, imparti} 


canised Asbestos Sheeting, as shown above,andasit — _ & protection to the centre and £0 prolongs tts des. | 
is the only Jointing Material which adequately - ticity. For Manhole, Mudhole, Steam Pig! 
_ combines PERMANENT ELASTICITY WITH and Mash Tun Door Joints it is ) 
HEAT RESISTANCE, the advantages it | 
possesses will at once be seen. 


and if applied as directed a be 
used many times over. à 


MANCHESTER: Cable Street, | 


DEPOTS 
Blackfriars, 


BELFAST, DUBLIN, ANTWERP, BERLIN, d BARCELONA, TRIESTE, LisBon & Gites. 


AGENTS.—BIRMINGHAN— BELL & Co., 7, John Bright Street. CARDIFF : BELL & Co., West Bute Street, 


BELLS ASBESTOS SELLS ASBESTOS BELL'S ASBESTOS, | 
VATIVE | | 
Be cn SOAPSTONE PACKING) NON CONDUCTING 


move any Incrustation, without injury 
to the Boiler Plates or Fittings. 


3 


Will reduce 
loss by radi- 
ation, and 
saves 40 per 
cent. of fuel. 


COMPOUND HYDRAULIC PACKING oe 
18 SPECIALLY SUITED FOR di 
HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA |!" #ent out 
AND ALL PUMPS. oy & Lg 
therefore 


LAN 


> 


OU sold as Bell's Asbestos 
Lubricant, & Cask, Drum, jf 


Drums are marked as above, Every Cask is sent out as above. 


| 
ee 
Made from 4-Ply for. Cylinder and Faced Joints to any thickness for uneven surfaces, ii 
| as 
AS 
| 
4 
| On BELLS ASBESTOS. HULL : Humber Bock … LL 
| L Basin, 
LIVERPOOL: 2, Strand St,, James St, Ÿ GLASGOW: 35, Robertson Street, 
| 
| 
Bey ons wet | 
| mot 
| BELL’S ASBESTOS LUBRICANT: 
| rub 
| — | Za | 
| | Any customer recelving wes shown, earnestly re BES >), 
| Ne) À © quested to forward us (at 
| / | | . 
| | (+ sample and particulars NE DE 
or Corks not mark as *\ — # of where obtained. 
| | ON WORKS ‘ AA 6 
| | | = R | G AG) 
| ARK TON a 
| Ps | if All Corks are sealed as above 
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ADVANTAGES OF ASBESTOLINE. 
a ASBESTOLINE is the most efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
a” ASBESTOLINE saves ‘from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
IN ASBESTOLINE is favoured by Insurance Companies. 
D ASBESTOLINE is the most Inodorous Lubricant. 
ASBESTOLINE is the safest Lubricant, its flashing point being 700 F 
ASBESTOLINE has beaten all other Lubricants in making trials. 
DD) ASBESTOLINE is applicable in and out doors in every climate. 


CONSISTENCY OF ASBESTOLINE. | 

| all circumstances, is made in f B climates, ashore 
aire A. B,C, and CC. | ESTOLINE foe climates, both shore 
ASBESTOLINE B, a little more solid, is for use on ee 


| temperate climates, also on land so through, and ee advantageo used 
Lubricant stiffer than A. C. 


a of insignificant quantities. It is used with marked suceess in Steel and Iron Works, Collieries, Cotton and Wool Mills, and ae 
| has proved invaluable on the roller and other modern machines. In Saw Mills, on Machines going up to 5,000 revolutions rt nn eo has ever bes ap 


SUPPLIED IN KEGS, 28 Ibs., 56 lbs, or 112 Ibs. 


ae ‘SPECIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs, 
consequently the saving i in freight is very considerable, Liberal Terms are conceded to du Merchants, 


BELL'S ASBESTOS 


Under this registered title are included the inventions of Mr, Field, and experience has proved'them to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 
combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistancé, and they 
are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 

on Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


=" In ordering, state whether square or round required. +1 


ASBESTOS COMPANY, LIMITED, 


g§OUTHWARK, LONDON, 


GLASGOW: 86, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 


AGENTS: BIRMINGHAM: BELL & CO, 7, John Bright Street. BRISTOL: ROBERT STOTESBURY, 114; Redeliff Street. 
CARDIFF: BELL & CO., West Bute Street. pais nn 


DRPOTS:_ MANCHESTER Cable Street, Blackfriars. LIVERPOOL : HULL: Humber Dock Basin. 


| 
| 
| 
q | 
UE | | 
| 
| | 
| » | | 
| | 
| : | 
BELL’S ASBE: 
STOS. 
| | 
| 
| | 
| 
| 
in the numerous cases Cia difiouit: nich ne are nefrectuia ni reputation is growing daily, because it is based on the sxperienc of | 
nalysis 
Mills it 
oached 
SCD ies 1 Gescriptions trouvile aa pac ‘eS Ulu DOBIL it ac wear, nan tne m € ubrication not recei due censideration. | 
bed firms of the highest standing have given to it their powerful testimony and support. 
| DAGGER PACKING. . 6 
2 
| KZ, Yi: | 
À Patent. | 4 
| J | y SQUARE. ROUND. 1 y 1 | 
= 13 MD Every 10 feet has label as above, and bears our Trade Mark. Gi | iD | 
4 
Jr 
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Server Manufacturers, 


24. CHARLES ST. HATTON GARDEN, A 
LONDON, EC... 


MEDALS 


AWARDED. 
For Excellency of Manufactares, | 


PARIS INTERNATIONAL EXHIBITION, 1889. 


GOODS ARE ‘SHOWN | SIZE AND IN. ‘STOCK. 


SOLE AGENTS FOR J. O. MOUCHEL’S ‘HIGH CONDUCTIVITY COPPER wie 


_ STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND. fl 


"ALL SsIzEs KEPT IN STOCE: 


ESTIMATES FOR SOREWS AND TURNED. PARTS ON RECEIPT OF PA 
| Considerable Reduction for Large Quantities. 
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EE. TELEPHON ES 


N © Rental ? No Royalty! 


PATELLA, LONDON, 
and 


GLASGOW. 


| The COMBINATION TELEPHONE as stown 
| serves for a thoroughly practical: and 
 : telephone line. 
Price for each Station, with Call-Bell ak 4 
Battery complete, for lines up to 2 miles, . ri 
do. 


No. 1140, 


% 
12 
8. 10 


PATERSON 


POWNALL ROAD, DALSTON, LONDON: 
D/ 5, PRINCES MANSIONS, VIOTORIA STREET, LONDON: 
6/4 137, WEST REGENT STREET; GLASGOW; AND EM 
EAST DOCK. BUILDINGS, DUNDEE: 
any of hich place the and 


COOPER, 


ELECTRIC LIGHT AND TELEPHONE ENGINEESS, 


6 
0. 


| OF DIMANOS, ARC LAMPS, MEASURING 


Telephone No. 5422. 1870. 


Telegrams: Flestble, London." 


BILVER MEDAL “INTERNATIONAL ELEOTRIO EXHIBITION. 1882, 


PHILLIPS BROTHERS, 


Glectricians, 


UFACTU RERS OF TO. ANT SEECHEICATION. 


Indi and Compousd Wir o every pen fr Telephone nnd ell Wer 


FANOY BRAIDED WIRES OF EVERY DESORIPTION. 


LAUREN CE, SCOTT & C 


Engineers, 


Manufacturers & Coutrattors, | 
7e GOTHIC WORKS, KING Si, NORWICH. 


AND “D” TYPE me. 


CONTINUOUS CURRENT TRANSFORMERS, 


REO 


Specially Wound Dynamos to charge cells and supply constant 


OOTTON AND SILK OOVERED WIRES FOR DYNAMO MACHINES, da. om | 
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Offices and Warehouses: 106 & 100, CANNON STREET, LONDON, 


be 


“TELEGRAPH “ENGINEERS AND ANUFACTORER 3 
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INDIOATORS, AND WALKERS.“ PASSENGER AND. SUARD ” 
SELEGRAPR STORES AND AFPARATDS OF EVERY DESCRIPTION. 


TORFEHDO APPARATUS 


_ENDIA-RUBBER, GUTTA -PHROHA, AND TELEGRAPH WORKS COMPANY (Lil 
of a Complete System of Torpedoes for Harbour ‘and Coast 


on 
‘SILVERTOWN: PATENT. FIRING BATTERY, 


A Oonstant Battery for Mining and Blasting Purposes. 4 


| the SUPPLY, (CONSTRUCTION, ana’ ot THLRGRAPE | 
7 | VALVES SHEET, BUFFERS, SPRINGS WASHERS? CORD TUBING, AND DOOR AND CARRIAGE NI | 


INDIA RUBBER AND CANVSS SUCTION AND DELIVERY HOSE. 
RUBEER ont CANVAS ATEAM PACKING — ROUND, SQUARE, ond 
MNDIA RUBBER MAOHINE DRIVING BANDS. 


WATERPROOF GARMENTS. AND FABRICS 


Gas Bags. 


: ‘SILVERTONE, LONDON, PHESAN- BEAUMONT, FRANCE. 
London Offics--108, GANNON STREET, E.C. 
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